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PREAMBLE AND LAYOUT OF THE INVESTIGATION.
The p re v a le n c e  o f  in f e c t io n  w ith  S h ig e l la  Sonnei was f i r s t  
re c o g n ise d  by Sonne i n  Denmark in  1913*
D y sen te ry  was, f o r  many y e a rs  in  t h i s  co u n try , re g a rd e d  as  a  d is e a s e  
o f e x o t ic  o r ig in  (R ep o rts  o f  C h ief M edical O f f ic e r  up to  1925)? "but i n  
1933- th e  C h ie f M edical O f f ic e r  w ro te  t h a t  ” . . .  i t  i s  now w e ll re c o g n ise d  
t h a t  b a c i l l a r y  d y se n te ry  due to  F lex n e r and Sonne in f e c t io n s  i s  endemic 
i n  t h i s  c o u n try ”o
Through th e  in te rv e n in g  y e a rs  th e  b a c t e r io lo g ic a l  p ic tu r e  has 
changed, w ith  Sonne in f e c t io n s  becom ing p redom inan t (C lo v e r 1947)•
He a ls o  s t a t e d  t h a t  o f  7?215 s t r a i n s  o f d y se n te ry  b a c i l l i  i s o l a t e d  from  
p a t i e n t s  s u f f e r in g  from  th e  d is e a s e  07 .5 ,j w ere S h ig e l la  S o n n e i.
G lover ( 19*1-9 ) d e s c r ib e s  th e  g r e a t  v a r i a t io n s  in  n o t i f i c a t i o n s  s in c e  
1925. N o t i f i c a t io n s  ( 16, 278) i n  1945 b e in g , fo r ty - s e v e n  tim es  th o se  f o r  
1925? and the numbers f a l l i n g  to  a low p o in t  i n  June 1947 (3?7$1) b u t 
r i s i n g  to  a t h i r d  o f  th e  1945 peak  i n  1948 (5 ?479) .  He goes on to  s t a t e  
t h a t  th e  re c o rd s  o f  th e  P u b lic  H ea lth  L a b o ra to ry  S e rv ic e  su g g es t t h a t  th e  
g r e a t  wave o f  in c id e n c e , i t s  su b s id en ce , and i t s  subsequen t r i s e  w ere, 
in  th e  m ain, due to  v a r i a t io n s  i n  th e  frequency  o f in f e c t io n s  by 
S h ig e l la  S onnei.
Sonne D ysen tery  i s  s im i la r ly  p re v a le n t  in  W estern Europe and 
A m erica.
Koelcke (1941) s t a t e s  t h a t  o f th e  825 i n t e s t i n a l  pa th o g en s i s o la te d  
i n  th e  H eid e lb erg  L abora.tory from  1932 to  1940? 56y were S h ig e l la  Sonnei,
The increase#). in c id e n c e  of d ysen tery ' in  Europe a f t e r  th e  1939 to  1945 war 
was d e sc r ib e d  by Stowman ^1945) who showed t h a t ,  i n  e ig h t  E uropean c o u n tr ie s ,  
th e  d y se n te ry  l e v e l  was 2.1 tim es th e  p re -w ar l e v e l ,  and th a t  th e  N e th e rlan d s  
had had a fo u r te e n  f o ld  in c re a s e  m ostly  due to  S h ig e l la  S onnei.
American r e p o r t s  a ls o  show an in c re a s e  i n  th e  in c id e n c e  o f b a c i l l a r y  
d y s e n te ry , in c lu d in g  Sonne in f e c t io n s .  F e lse n  and Y/olarsky (1953) s ta t e d  
t h a t  th e r e  had been  a  r e a l  in c re a s e  in  the amount o f b a c i l l a r y  d y se n te ry  
i n  th e  p o p u la tio n , th e  re p o r te d  in c id e n c e  b e in g  b u t a  f r a c t i o n  o f  th e  
a c tu a l  number o f c a s e s ,  though in  1934 on the  o cca s io n  o f an o u tb rea k  o f 
Sonne D y sen te ry  in  a  New York H o sp ita l ,  i t  cou ld  be s ta t e d  t h a t  th e  'd isease  
was p r a c t i c a l l y  urlnow n in  th e  U n ited  S ta te s  (.Felsen  1934).
A d is e a s e  e x i s t in g  in  so many c o u n tr ie s  i n  such p ro p o r t io n s  m ust, 
even when th e  symptoms a re  g e n e ra lly  m ild , be reg a rd ed  a s  o f  c o n s id e ra b le  
im p o rtan ce , and. th e  c a se s  a re  n o t always m ild . N isb e t (1938) re p o r te d  an 
epidem ic o f 162 c a se s  w ith  9 d e a th s  in  t h i s  co u n try , ana in  Japan  40 • o f
a  se v e re  d y s e n te r ic  in f e c t io n  known a s  EKIRI w ith  a  case  m o r ta l i ty  o f  
67. 2/i i s  due to  in f e c t io n  w ith  S h ig e l la  S o m e i .  (W eil 1943 ). Lewis and 
G la ire a u x  ( 1931) r e p o r te d  some v e ry  se v e re  c a se s  o c c u rr in g  m ain ly  d u rin g  
th e  w ar y e a rs  i n  t h i s  c o u n try .
The n o t i f i c a t i o n s  o f  D ysen tery  i n  L iv e rp o o l o v e r th e  y e a rs  1944 to  
1953 a re  shown in  Table I .
TABLE I
>pulation Year
T o ta l 
N o t i f i c a t io n s  
o f  D ysen tery
P roved  Som e O thers
£6,230 1944 239 209 F le x n e r  50
©1,120
u ...........................................
1945 511 334 F le x n e r  173; Schm itz 1; 
C l in ic a l  3 *
(34,620
j_ . . .
1946 158 80 F le x n e r  76; C l in ic a l  2.
153,340 1947 215 43 F le x n e r  37; N ev/castle 135.
(91,800
L. . . ..
1948 285 61 F le x n e r  104; N ew castle  115; 
Schm itz 1 ; C l in ic a l  4 .
r 1 * ■ ■ m 
00,800 1949 ),),),i f i 388 F le x n e r  46 ; N ew castle 1; 
C l in ic a l  9 .
02,300 1930 200 163 F le x n e r 10; C l in ic a l  27.
84,800 1951 553 498 F le x n e r  2; B a c i l l a r y  
Sh iga  1; C l in ic a l  44.
91,500 1952 300 291 F le x n e r  3; C l in ic a l  6 .
89,500 1953 755 730 F le x n e r  1 ; N ew castle  1 j 
C l in ic a l  22.
Talcing th e  f ig u r e  g iv e n  by Hardy and W att (1943) o f  9.1 c o n v a le sc e n t 
o r  p a s s iv e  c a r r i e r s  to  each  c u r r e n t  c a se , th e  number o f  in f e c te d  p e rso n s  
i n  th e  C ity  i n  1933 m ight be 6 ,3 0 0 , b u t even t h i s  i s  f a r  to o  sm all a  f ig u r e  
a s  i t  i s  re a so n a b le  to  suppose t h a t  w ith  th e  m ild  symptoms p r e v a i l in g  and 
to  b e  d e s c r ib e d  in  l a t e r  p a g e s , on ly  a  f r a c t i o n  o f th e  c a se s  can  come to  
th e  n o t ic e  o f  any d o c to r .
The e f f ic a c y  o r  o th e rw ise  o f  th e  tre a tm e n t o f  such  a  p r e v a le n t  d is e a s e  
i s  ob v io u sly  o f im portance i n  th e  m ain tenance o f p u b lic  h e a l th .
T here i s  v e ry  c lo s e  l i a i s o n  in  L iv e rp o o l betw een th e  P h y s ic ia n  
S u p e rin te n d e n t o f  F a z a k e rle y  I n f e c t io u s  D ise a se s  H o sp ita l  and th e  
M edical O f f ic e r  o f  H e a l th 's  D epartm ent, where I  d e a l  w ith  m a tte rs  
r e l a t i n g  to  I n f e c t io u s  D isease  and when, i n  1951 , i t  app ea red  from  
b a c t e r io lo g ic a l  r e s u l t s  i n  h o s p i ta l i s e d  and n a n - h o s p i ta l is e d  c a se s  
t h a t  th e  sulphonam ides w ere lo s in g  o r  had l o s t  t h e i r  e f f e c t ,  i t  was 
d ec id ed  to  b e g in  an i n v e s t ig a t io n  in to  th e  com parative  m e r i ts  o f v a r io u s  
su lphonam ides and a n t i b i o t i c s  in  th e  tre a tm e n t o f Sonne D y sen te ry . The 
in v e s t i g a t io n  was a ls o  p la n n ed  to  co v e r such  q u e s tio n s  a s  th e  u s e fu ln e s s  
o r  o th e rw ise  o f h o s p i t a l i s a t i o n  and w hat s o c ia l  c o n d i t io n s  u n d e rla y  th e  
sp read  and co n tin u an ce  o f  th e  in f e c t io n .
The in v e s t ig a t io n  c o u ld  n o t have been  c a r r i e d  ou t w ith o u t th e  
i n t e r e s t  and w h o le -h e a rte d  su p p o rt o f Dr. A.B. C h r i s t i e ,  who a f fo rd e d  
ev ery  f a c i l i t y  i n  h is  h o s p i ta l  o v e r  a  p e r io d  o f  a lm ost two y e a r s .
The la y o u t o f th e  in v e s t ig a t io n  was as  fo llo w s
S ix  d ru g s  w ere on t r i a l ,  nam ely: s u lp h a th a l id in e ,  su lp h a su c c id in e
su lp h a g u a n id in e , s u lp h a d ia z in e , ch lo ram p h en ico l, and o r a l  s tre p to m y c in .
A s e r i e s  t r e a t e d  w ith  te rra m y o in  was a ls o  begun, b u t owing t o  th e  sm a ll 
number o f  c a se s  ad m itted  o v e r  a p e r io d , t h i s  s e r i e s  was s to p p ed  when s ix  
c a se s  o n ly  had been  t r e a te d .
Cases w hich had had tre a tm e n t p re -a d m iss io n  w ere n o t in c lu d e d  in  
th e  t r i a l  and c a se s  a d m itted  from  o th e r  h o s p ita l .s  w ith  a  d ia g n o s is  o f  
Sonne in f e c t io n  w ere n o t a c c e p te d  a s  such u n t i l  r e p o r te d  p o s i t i v e  by th e  
C ity  L a b o ra to ry . There was one h o s p i ta l  ex cep ted  from  t h i s  r u l e ,  as  i t  
had i t s  b a c te r io lo g y  done by th e  C ity  L a b o ra to ry .
T reatm ent was n o t ,  w ith  th e  s in g le  e x c e p tio n  n o te d , begun b e fo re  
a  p o s i t i v e  r e c t a l  swab had been o b ta in e d . R e c ta l swabs w ere ta k e n  
d a i ly ,  Sundays and p u b lic  h o lid a y s  e x c e p te d , and were examined by th e  
C ity  L ab o ra to ry  w hich n o t on ly  r e p o r te d  on th e  p re se n c e  o r  absence o f  
S h ig e l la  S onnei, b u t gave a  r e p o r t  on th e  number o f c o lo n ie s  found on 
d i r e c t  p l a t i n g .  When i t  was n e c e s sa ry  to  c u l tu r e  th e  organism  i n  
s e l e n i t e  b ro th  to  re c o v e r  i t ,  t h i s  f a c t  was a ls o  g iv e n . Under f i v e  
c o lo n ie s  was re c o rd e d  a s  v e ry  sm all num bers, f i v e  to  f i f t y  a s  sm all 
num bers, f i f t y  to  two hundred as  m oderate num bers, and o v e r  two hundred 
a s  l a r g e  num bers.
I t  was hoped by t h i s  means to  o b ta in  some g u id e , o th e r  th a n  th e  
mere p re se n c e  o r  absence o f  th e  organ ism , to  th e  co u rse  o f  th e  in f e c t io n  
u n d er t r e a tm e n t,  and a ls o  some id e a  o f the  re sp o n se  o f  l i g h t  and heavy 
in f e c t io n s  to  tre a tm e n t.
I t  was r e a l i s e d ,  o f  c o u rse , t h a t  th e  method o f  ta lcing  th e  swab 
w ould have a  g r e a t  b e a r in g  on th e  r e s u l t s .
The c a se s  a s  th e y  were a d m itte d  t o  th e  w ards w ere p la c e d  in  
groups o f  th re e  a cc o rd in g  to  a s e t  r o t a ,  each  group c o n s is t in g  o f  two 
c a se s  on one o r  o th e r  o f  th e  d ru g s , and one on M ist .K a o lin , f o r  example j
( l )  su lp h ag u an id in e  ( 2 ) su j-phasu cc id in e  ( 3 ) M ist. K ao lin .
T hree w ards w ere a t  one tim e a d m ittin g  c a s e s , b u t t h i s  sh ran k  to  
one and some re -a rra n g e m e n t o f groups w as, from  tim e to  tim e , n e c e s sa ry .
P a t i e n t s  w ere n o t  d isc h a rg e d  u n t i l  tw elve  s u c c e s s iv e  n e g a tiv e  r e c t a l  
swabs had been  o b ta in e d .
The e x - p a t ie n ts  w ere fo llo w ed  up a f t e r  d is c h a rg e . Two r e c t a l  swabs 
p e r  week f o r  fo u r  weeks was aimed a t ,  and t h i s  was ex ten d ed  acco rd in g  to  
r e s u l t s *  I l l n e s s e s  in  o th e r  members o f th e  fa m ily  w ere re c o rd e d , and 
where th e  e x - p a t ie n t  became an e x c re to r  a g a in , th e  fa m ily  was swabbed o r 
s to o le d  when possible. In the later stages of th e  in v e s t ig a t io n ,  th e
fa m ily  was s to o le d  as  soon as  th e  case was confirm ed  b a c t e r io l o g ic a l ly •
When th e  p a t i e n t  was a  c h i ld ,  th e  h i s to r y  o f p re v io u s  i l l n e s s e s  and 
w h eth er o r  n o t th e  c h i ld  was b r e a s t  f e d  was n o te d , and a ls o  w h eth er o r  n o t 
th e  c h i ld  was u p se t by i t s  s ta y  in  h o s p i ta l .
S o c ia l  p a r t i c u l a r s  w ere g a th e re d  u n d er th e  fo llo w in g  h e a d in g s j-
^ l)  Type and s iz e  o f  home;
{2) Numbers in  home;
(3 ) S le e p in g  a rran g em en ts ;
- ( 4 ) P ro v is io n  o f  bed c lo th e s ;
( 5 ) C le a n l in e s s ;
( 6 ) S tan d a rd  o f  m o th e rc ra f t ;
( 7 ) M other a t  work o r  n o t ;
( 8 ) F a th e r* s  o c c u p a tio n , wages and s o c ia l  g ra d e .
SECTION 2 .
THE SUhPHCM-AMIDES.
The r i s e  and f a l l  in  th e  b e l i e f  in ,  and th e  e f f ic a c y  o f  th e  
sulphonam ides i n  th e  tre a tm e n t o f  Sonne D ysen tery  ca n  be t r a c e d  q u i te  
c l e a r ly  in  th e  l i t e r a t u r e .
L ibby and J o in e r  (1940) found s u ip h a th ia s o le  more e f f e c t iv e  th a n  
su lp h a p y r id in e  and su lp h an ilam id e  a g a in s t  th e  co lon  -  ty p h o id  -  d y s e n te r ic  
group o f  organism s and su g g ested  i t s  u se  in  th e  d y s e n te r ie s .
M arsh a ll ( i 941) r e p o r te d  on the  u s e fu ln e s s  of su lp h ag u an id in e  in  
p ro d u c in g  b a c t e r io lo g ic a l  cu re  i n  b a c i l l a r y  d y se n te ry . He was su c c e s s fu l
in fifteen out of seventeen cases. P o th  (1342) reported that succinyl
s u lp h a th ia z o le  hod a marked b a c t e r i o s t a t i c  e f f e c t  a g a in s t  s t r a i n s  o f  
S h iga , F le x n e r  and Som e D ysen tery  b a c i l l i .  Hardy and W att (1942; found 
th a t  su lp h ag u an id in e  c lean ed  up a  mixed s e r i e s  o f 31 c a se s  o f  F le x n e r  and 
6 c a se s  o f Sonne in f e c t io n  in  te n  days, w h ile  76y o f th e  c o n t r o l s  rem ained 
p o s i t i v e .  Their dosage was s ix  grammes T .I .D . f o r  an a d u l t  o r  .3  grammes 
p e r  k i l o  p e r  day f o r  f o u r  d a y s . One c a s e , how ever, was s t i l l  p o s i t i v e  
a t  th e  end o f  22 days and a f t e r  330 grammes o f th e  d rug .
A P u b lic  H ea lth  L ab o ra to ry  S e rv ic e  R eport (1942) d e s c r ib e s  an  o u tb rea k  
o f  Sonne d y se n te ry  i n  a n u rse ry  school where th e re  w ere 13 c a s e s ,  two o f 
w hich d ie d , end te n  syruptomless e x c r e to r s  in c lu d in g  th r e e  n u rs e s . They 
w ere t r e a t e d  w ith  su lp h a g u a n id in e , th e  c le a ra n c e  c r i t e r i o n  b e in g  th r e e  
n e g a t iv e s  a t  f i r s t ,  l a t e r  e ig h t  c o n se c u tiv e  n e g a t iv e s  in  fo u r  weeks o r  s ix  
n e g a t iv e s  i n  f o u r  to  s ix  weeks in  h o s p i t a l .  Dosage o f su lp h ag u an id in e  was 
1 gramme tw ice  d a i ly  f o r  th re e  to  fo u r  d ay s . Nine c a se s  c le a re d  in  betw een 
0 - 9  days; two in  10-19 d ay s. N ine c a r r i e r s  c le a r e d  in  0 -  9 days and 
one i n  days. Two c a se s  e x c re te d  i n t e r m i t t e n t ly  f o r  2 -  3 months 
r e s p e c t iv e ly ,  and. w ere f r e q u e n t ly  positive a f t e r  th r e e  n e g a t iv e s .  F a i lu re  
w ith  su lp h ag u an id in e  th u s  o ccu rred  even e a r ly  in  i t s  use  in  Sonne D^^sentery,
Y annet, L e ib o v itz  and D eutsch  (194-2) u sed  s u lp h a th ia z o le  i n  an 
ep idem ic o f  Sonne D ysen tery  in v o lv in g  44  c a se s  and 13 c a r r i e r s .  27 w ere 
t r e a t e d  w ith  s u lp h a th ia z o le ,  3~6 grammes f o r  f ^ u r  d ays. D ia rrh o e a  c o n tin u e d  
f o r  1 .3 -  .2  d ays, and. i n  th e  c o n tro ls  f o r  2 .9 -  .4  d ay s . However, i n  th e
t r e a t e d  c a s e s  33 .9  days la p s e d  b e fo re  th e  f i r s t  n e g a tiv e  specim en was 
o b ta in e d  and 19 .7  days i n  th e  c o n t ro l s .  These f in d in g s  do n o t appear to  
have been re p e a te d .
H oagland, H a r r is  and H aile  (1943) u n lik e  some e a r l i e r  a u th o rs  quo ted  
r e p o r te d  com plete su ccess  w ith  su lp h ag u an id in e  and a ls o  su lp h a su c c id in e  in  a  
mixed group o f F le x n e r  and Sonne c a r r i e r s ,  t h i r t y  o f  whom were t r e a t e d  w ith  
su lp h ag u an id in e  and t h i r t e e n  w ith  s u lp h a s u c c id in e . The dosage was 3^ grammes 
p e r  day f o r  s i x  days and th e  fo llo w  up was th o ro u g h , an  av erag e  o f  e lev en  
n e g a t iv e  swabs b e in g  o b ta in e d  o v er a  17 -  60 day p e r io d .
Hardy and Cummings (1943) r e p o r te d  on 21 c a se s  (m ixed) o f Sonne 
and F le x n e r  in f e c t io n  t r e a t e d  w ith  su lp h a d ia z in e  found t h a t  a l l  te m p e ra tu re s  
became norm al in  24 h o u rs . On th e  second day 674 had no more th a n  two
s to o ls  and th e se  looked  norm al. The r e s t  became norm al in  3? 4 o r  3 days.
There was g e n e ra l c l i n i c a l  improvement in  6 -  12 h ou rs even i n  c r i t i c a l l y  
i l l  i n f a n t s ,  and a l l  re c o v e re d , Tne a u th o rs  found th a t  s u lp h a d ia z in e  gave 
b e t t e r  r e s u l t s  th a n  su lp h a g u a n id in e ,
I s in o f f  and G o ld s te in  (1943) on th e  o th e r  hand, t r e a te d  c a se s  o c c u rr in g  
i n  an orphanage w ith  s u lp h a th ia z o le  and s u lp h a d ia z in e  a t  th e  r a t e  o f 1 g ra in  
p e r  pound and w ith  su lp h ag u an id in e  and su lp h a su c c id in e  a t  th e  r a t e  o f  two 
g r a in s  p e r  pound f o r  an  average  p e r io d  o f fo u r  d ay s , and found t h a t  a l l  th e  
d ru g s seemed re a so n a b le  e f f e c t iv e ,  b u t t h a t  s u lp h a d ia z in e  was somewhat l e s s  
so th a n  th e  o th e r s .  Out o f th e  83 c a se s  in v o lv ed , e ig h t  were l e f t  p o s i t i v e
a f t e r  t r e a tm e n t,  Of th e s e ,  s ix  c le a r e d  on a co u rse  o f  a  d i f f e r e n t
s ulphonam ide.
Adams and Attwood (1944) r e p o r te d  a co iaplete f a i l u r e  w ith  
su lp h ag u an id in e  and su lp h a su c c id in e  i n  Sonne d y se n te ry . Of 251 c a se s  
o f  d y se n te ry  o c c u rr in g  in  an Army camp th e y  s t a t e d  t h a t  10,o were Sonne 
d y se n te ry  and th a t  some o f th e  more se v e re  i l l n e s s e s  w ere due to  Sonne.
N e ith e r  su lp h ag u an id in e  o r  s u lp h a th ia z o le  b e n e f i t t e d  th e  23 c a se s  o f  
Sonne and the  symptoms w ere n o t a f f e c te d .  The s to o ls  rem ained p o s i t i v e  
f o r  as  long  as s ix  w eeks.
Hardy and W att (1944-) r e p o r te d  t h a t  th e y  found t h a t  c a se s  and 
c a r r i e r s  o f  Sonne d y s e n te ry  responded  l e s s  w e ll  th a n  th o se  o f o th e r  ty p e s  
o f  d y s e n te ry  to  sulphonam ides and th a t  p o o r ly  abso rbed  sulphonam ides 7/ere  
no more s u c c e s s fu l  th a n  th e  o th e r s .  They ag ree d  w ith  Brewer i n  f in d in g  
th a t  su lp h a su c c id in e  w as, in  t h e i r  o p in io n , b e t t e r  th a n  su lp h ag u an id in e  in  
Sonne d y s e n te iy .
Osborne and Jones ( i 934-) how ever, found o n ly  e ig h t  o u t o f  71 c a se s  
t r e a t e d  w ith  su lp h ag u an id in e  r e s i s t a n t .
F a i r b r o th e r  (1944-) i n  a  s e r i e s  o f  92 c a se s  o f Sonne d y se n te iy  t r e a t e d  
76 by r e s t  i n  bed , s a l in e  p o r r id g e ,  l i g h t  d i e t  and no su lphonam ides. 524 
gave 22 c o n se c u tiv e  n e g a t iv e  r e c t a l  swabs a t  th e  end o f th e  second week.
Where i n f e c t io n  p e r s i s t e d  th e  e x c re t io n  was o f te n  in t e r m i t t e n t .  Two 
p e r s i s t e n t  c a r r i e r s  e x c re te d  th e  o rgan ism s f o r  n in e  months in  s p i t e  o f  
r e p e a te d  co u rse s  o f su lp h ag u an id in e  and s u lp h a s u c c id in e . In  th e  e a r l i e r  
s e r i e s  F a i r b r o th e r  found th e  S h ig e l la  Sonnei re a p p e a r in g  a f t e r  th re e  
n e g a t iv e  specim ens.
P a in t  on and Hautman (194-5) re p o r te d  011 181 c a se s  in  a  U .S. army car/p, 
s t a t i n g  t h a t  on t r e a t i n g  33 p a t i e n t s  sy m p to m atica lly  o n ly , 21 on 4  grammes 
su lp h ag u an id in e  d a i ly  f o r  7 h ay s ; 7 on 8 grammes su lp h ag u an id in e  f o r  7 d ay s ;
71 on *25 grammes su lp h a su c c id in e  p e r  k i l o  d a i ly  f o r  7 day s; and 49 on 
p o ly v a le n t d y s e n te iy  b a c te r io  phage f o r  2 d ay s , and on b eg in n in g  c le a ra n c e  
ex am in a tio n s  th r e e  days a f t e r  s toppage o f  tr e a tm e n t and on th e  n in th  day in  
c o n t ro l s ,  th e y  found t h a t  su lp h a su c c id in e  gave 1.54* f a i l u r e s ,  la r g e  doses 
o f  su lp h ag u an id in e  one f a i l u r e  in  th e  7 c a s e s ,  and t h a t  th e r e  was no 
s ig n i f i c a n t  d i f f e r e n c e  betw een the  r e s u l t s  ach ieved  w ith  b a c te r io p h a g e , 
sm all d o ses  o f su lp h a g u a n id in e , and w ith  sym ptom atic tre a tm e n t on ly  each 
g iv in g  l8p> to  249 f a i l u r e s .
Swyer and Yang (1945) compared th e  a c t io n  o f s u lp h a n i ly lb e n z id in e , 
su lphan ily lam idobenzam ide and su lp h a su c c id in e  m ain ly  on co n v a le sc e n t 
c a r r i e r s  i n  Sonne d y se n te ry , g iv in g  a  f iv e -d a y  co u rse  acc o rd in g  to  w eig h t, 
s i x  grammes b e in g  g iv e n  f o r  a  14-pound in f a n t ,  up to  44 grammes f o r  an a d u l t .  
D a ily  r e c t a l  swabbing was done i n  th e  case  o f th e  f i r s t  d rug , and r e c t a l  
swabbing each  second day  in  th e  c a se  o f h a l f  dosage, and o f f u l l  dosage in  
th e  second drug  and in  the  ca se  o f  s u lp h a su c c id in e . There was b a c te r io lo g ic a l  
cu re  i n  1 .8  days i n  o u t o f  41 p a t i e n t s  on th e  f i r s t  d ru g , c u re  i n  2 .5  days 
i n  29 o u t o f  30 p a t i e n t s  on h a l f  dosage i n  th e  second d ru g , cu re  in  3*6 days 
i n  71 o u t o f  82 p a t i e n t s  on f u l l  dosage i f  th e  second drug , and cu re  i n  2 ,4  
days i n  17 ou t o f 26 p a t i e n t s  on su lp h a s u c c id in e . T re a te d  c a se s  w ere
fo llo w ed  up f o r  14. ; 10 ,9  and 1 3 .2  days re sp ec tiv e ly ®  In  fo u r
f a i l u r e s  Som e re -a p p e a re d  a f t e r  4? 6, 8 and I f  c o n se c u tiv e  n e g a t iv e  
f a e c a l  specim ens o v e r 2 - 3  weeks® T his was su g g es ted  to  be due to  
ward r e - in f e c t io n .  A b so rp tio n  from  th e  g u t in  th e  case  o f  th e  f i r s t  
two d rugs was midway betw een th a t  f o r  su lp h ag u an id in e  and su lp h a su c c id in e , 
There was some in t e r m i t t e n t  n au sea  w ith  th e  f i r s t  two drugs?, b u t no 
ap p a re n t e f f e c t  on th e  leucocytes®
Hardy (1945) r e p o r t in g  on th e  r e l a t i v e  e f f ic ie n c y  o f  te n  o f  the 
more a b so rb ab le  sulphonam ides in  a s e r i e s  o f 1 ,423 c a se s  and c a r r i e r s  
(no in f a n t s )  o f w hich 332 w ere f le x n e r .  2 ’;3 Schm itz, and 795 Som e 
in f e c t io n s  found fi a t  on g iv in g  th e  d rug  s ix -h o u r ly  w ith  a doub le  dose 
a t  th e  s t a r t ,  t h a t  Sonne was l e a s t  a f f e c te d .  Of 621 c a se s  in f e c te d  by 
a  h ig h ly  r e s i s t a n t  s t r a i n ,  19v were s t i l l  e x c re t in g  a f t e r  7 days® The 
b e s t  d ru g s  were su Ip h a .d iazIn e , su lp h a p y ra z in e  and s u lp h a su c c id in e . 
S u lp h a th a lid in e  was much l e s s  e f f e c t i v e .  Amongst th e  l e a s t  e f f e c t iv e  
was sulphaguanidine®  He recommended s u lp h a d ia z in e  f i r s t  and su lp h a ­
su c c id in e  seccnd f o r  t r e a tm e n t.  He th u s  in  recommending su lp h a su c c id in e  
su p p o rted  Swyer and Young (1945) P a in to n  and Hautman (1945) Hardy and W att 
(1944) Brewer ( 1944)? Hoagland (1943) and I s in o f f  (l943)>  b u t c o n f l ic te d  
w ith  F a ir b r o th e r  (1944 ). F a irb ro th e r ,  however, i l l u s t r a t e d  th e  ra p id  
n a tu r a l  disaxooearance o f th e  3 . S onnei in  most c a se s  and th e  lo n g  co n tin u ed  
e x c re t io n  i n  a sm all x>ercentage.
H ardy’ s f i r s t  ch o ice  was, however, s u lp h a d ia z in e  w hich was a ls o  
recommended by Hardy and Cummings in  1943? b u t re g a rd e d  as l e s s  e f f e c t iv e  
th a n  su lp h ag u an id in e  and su lp h a su c c id in e  by  I s in o f f  (1943)*
Watt (1945) a ls o  found S h ig e l la  S o n n e i^ a ffe c te d  by s u lp h a d ia z in e ,
su lp h a p y ra z in e , and su lp h am eth az in e , th a n  o th e r  ty p e s .  He a ls o  r e p o r te d  
t h a t  th e  l a s t  two were too  to x ic  f o r  ro u t in e  u s e .
Hardy (1946) i n  a s s e s s in g  s e n s i t i v i t y  o f  S h ig e l la  Sonnei to  
s u lp h a d ia z in e  re p o r te d  th a t  5 4 - o f  th e  s t r a i n s  r e q u ire d  more th a n  5 m icrogram s 
p e r  100 ml® o f th e  d rug  to  i n h i b i t .  By com parison, F le x n e r  s t r a i n s  on ly  
re q u ir e d  1 m icrogram . Some s t r a i n s  o f  S h ig e l la  Sonnei w ere n o t in h ib i te d  
by 100 m icrogram s p e r  100 ml. end w ere th u s  co m p le te ly  r e s i s t a n t .  He 
recommended su lp h a d ia z in e  f o r  tre a tm e n t,  s t a t in g  th a t  i t  g iv e s  r i s e  to  
few  to x ic  r e a c t io n s  and i s  one o f th e  most e f f e c t iv e  d ru g s  in  th e  tre a tm e n t 
o f c a s e s  and c a r r i e r s .
Vollum and W ylie (1946) i n  an o u tb rea k  o f Som e i n  two p re p a ra to ry  
sch o o ls  t r e a t e d  te n  c a se s  a t  f i r s t  w ith  6 grammes o f  su lp h a su c c id in e  d a i ly  
f o r  f iv e  days® Nine c le a r e d .  A ll however became " r e - in f e c te d " .  A ll th e  
boys i n  th e  o th e r  schoo l ( 37) w ere c le a re d  by s u lp h a s u c c id in e , and th e  11 
c a se s  l e f t  i n  th e  f i r s t  schoo l w ere c le a re d  by a n o th e r  co u rse  o f su lp h a ­
succidine®  No t e s t s  o f c le a ra n c e  a re  g iv e n .
Tateno (195Q) i n  Japan  in v e s t ig a t in g  th e  r e s i s ta n c e  o f  Sonne 
organism s to  su lp h a  d ru g s  rer>orted  t h a t : -
1• Most c a se s  o c c u rr in g  and organ ism s i s o l a t e d  in  
1950 w ere r e s i s t a n t ,
2 . S t r a in s  r e q u i r in g  more th a n  s ix  days to  d is a p p e a r  
from  th e  s to o ls  w ere a l l  r e s i s t a n t  i n  v i t r o .
3 . R e s is ta n c e  in c re a s e s  r e l a t i v e l y  f a s t  in  v i t r o ,  h u t 
i n  v iv o , even a f t e r  7 d ay s , o n ly  one n in th  o f th e  
s t r a i n s  showed an in c re a s e .
4 . The p re se n c e  o f sulphonam ide r e s i s t a n t  s t r a i n s  e a r ly  
i n  1947 and even  in  e a r l i e r  y e a r s  i s  su g g e s te d .
Cooper and K e l le r  (1950) r e p o r t in g  on 5 c a se s  o f  Sonne d y se n te ry  
occurring in  a  u n i t  o f a  c h i ld r e n 's  h o s p i ta l  o v e r te n  d ay s , s t a t e d  t h a t  
a l l  th e  c h i ld r e n  had been in  th e  h o s p i ta l  f o r  some 8 - 1 3 5  days p r i o r  to  
o n s e t ,  and th a t  su lp h a d ia z in e  caused  th e  f e v e r  to  su b s id e  in  1 -  5 days.
The d rug  was co n tin u ed  f o r  7 days, b u t in  a l l  case s  th e  s to o l s  co n tin u ed  
p o s i t i v e  up t i l l  12 days when tre a tm e n t was changed to  ch lo ram p h en ico l.
A ll th e  s tr a in s  i s o l a t e d  were h ig h ly  r e s i s t a n t  to  s u lp h a d ia z in e , b u t 
s e n s i t iv e  to  ch lo ram p h en ico l.
Boyd (1951) s t a t e d  t h a t  i n  b a c i l l a r y  d y s e n te iy  th e  sulphonam ides 
s t i l l  r e ta in e d  t h e i r  v a lu e .
Tateno (1951) r e p o r te d  t h a t  8Q3 o f  th e  S h ig e l la  s t r a i n s  i s o la te d  
w ere sulphonam ide r e s i s t a n t ,  b u t s e n s i t iv e  to  s tre p to m y c in , ch lo ram p h en ico l, 
terram ycin , and aureom ycin. C o n c e n tra tio n  -  10 micrograrames p e r  m il l im e t r e .
S tyang (1951  ̂ gave p ro p h y la c t ic  su lp h a su c c id in e  i n  a  day n u rse ry  
where 12 o u t o f  105 c h i ld r e n  were r e p o r te d  to  be e x c re t in g  th e  o rganism .
The co u rse  was 6 grammes p e r  day f o r  7 d ay s . No new c a se s  w ere re p o r te d  
a f t e r  th e  co m p le tio n  o f  th e  c o u rse . A ll c h i ld r e n  w ere s t i l l  p o s i t i v e ,  
b u t two had d is c o n tin u e d  th e  t a b l e t s  s e v e ra l  days b e fo re  th e  e la p se  o f 
th e  seven, d a y s .
A gainst t h i s  f a i l u r e ,  R o b erts  (1951) s t a t e s  t h a t  he c le a re d  46 
ch ild r en  in  a r u r a l  schoo l ep idem ic w ith  su lp h a su c c id in e .
The m onthly B u l l e t in  o f  th e  M in is try  o f  H ea lth  and th e  P u b lic  
H ea lth  L a b o ra to ry  S e rv ic e  (1953) c o n ta in e d  a  r e p o r t  on an  o u tb re a k  o f 
Som e D ysen tery  i n  a  V il la g e  S e tt le m e n t. Ten p e rso n s  w ere n o t c le a re d
by su lp h ag u an id in e  and s u lp h a s u c c id in e . N ine were g iven  o r a l  s t r e p to n y c in
b u t c le a re d  no more r a p id ly  th a n  th e  one n o t  so t r e a t e d .  I t  was su g g es ted  
th a t  th e  g iv in g  o f s tre p to m y c in  to  th e  in m ates  f o r  t h e i r  tu b e rc u la r  
in f e c t io n  m ight have had som ething to  do w ith  th e  r e s i s t a n c e  to  th e  d rug .
Ross (l9 5 4 ) i n  r e p o r t in g  on Sonne D ysen tery  i n  Day N u rse r ie s  found.
c h i ld r e n  becom ing in f e c te d  in  s p i t e  o f p ro p h y la c t ic  co u rse s  o f 
su lp h a su c c id in e  and s u lp h a th a l id in e .  Three s t a f f  members t r e a t e d  in
h o s p i ta l  w ith  a p p a re n tly  a  co u rse  o f s u lp h a th a l id in e  (6  days) fo llo w ed  
by one o f  o r a l  s trep to m y c in  (3 days) were a ls o  found s t i l l  to  be 
e x c re tin g  S. S onnei.
The c o n tin u e d  e x c re tio n  fo llo w in g  sulphonam ides i s  n o t s u r p r is in g  
a s , i f  th e  seven  s t r a i n s  o f S. Sonnei t e s t e d  f o r  s e n s i t i v i t y  w ere 
r e p r e s e n ta t iv e ,  th e  organ ism s w ere a l l  r e s i s t a n t  to  the  sulphonam ide 
d ru g s  used  i n  a  c o n c e n tra t io n  o f 10 m icrogram s/100 m l. I t  i s ,  however, 
c o n tra ry  to  g e n e ra l e x p e rie n c e  t h a t  th r e e  p e rso n s  a l l  t r e a te d  w ith  o r a l  
s tre p to m y c in  sh o u ld  rem ain  e x c r e to r s .
P resum ably  th e  c o n f l i c t  on th e  q u e s tio n  o f  th e  e f f ic a c y  o f  th e  
v a r io u s  sulphonam ides was due to  t h e i r  u se  a g a in s t  s t r a i n s  o f  d i f f e r in g  
s e n s i t i v i t y ,  to  d i f f e r i n g  c o u rse s  o f tre a tm e n t and to  d i f f e r i n g  c le a ra n c e  
s ta n d a rd s  r e s u l t in g  i n  d i f f e r e n t  e s t im a te s  o f  su ccess  o r  f a i l u r e .
Some w r i t e r s  seem to  be a rg u in g  a g a in s t  t h e i r  own f a c t s  i n  
c o n tin u in g  to  adv o ca te  the  u se  o f sulphonam ides where th e y  th em se lv es  
r e p o r t  t h a t  th e  s t r a i n  o f  S h ig e l la  Sonnei th e y  a re  d e a lin g  w ith  i s  
r e s i s t a n t  to  th e s e  d ru g s .
CHLORAMPHENICOL ‘.YD ORAL STREPTOMYCIN
These two d ru g s have on ly  been  u sed  f a i r l y  r e c e n t ly  in  th e  tre a tm e n t 
o f  Sonne d y s e n te ry . 'They had , o f c o u rse , been used  e a r l i e r  i n  th e  o th e r  
S h ig e l la  i n f e c t io n s .
Hardy and H a lb e r t ( 1948) i n  t r e a t i n g  a  s e r i e s  o f  c a s e s  due to  
S h ig e l la  F le x n e r  Type * Z 1 found t h a t  s trep to m y c in  and su lp h a d ia z in e  w ere 
b o th  v e ry  e f f e c t iv e ,  b u t t h a t  s tre p to m y c in  would c l e a r  up c a se s  r e s i s t a n t  
to  s u lp h a d ia z in e . They found no s ig n i f i c a n t  to x ic  r e a c t io n  to  th e  
s tre p to m y c in . The a u th o rs  n o te  t h a t  w ith  s tre p to m y c in  a l l  c u l tu r e s  were 
n e g a t iv e  on th e  s ix th  day fo llo w in g  tre a tm e n t,  b u t by th e  fo u r te e n th  day, 
s i x  ou t o f  th e  37 p a t i e n t s  had had a  re c u r re n c e  o f p o s i t i v e  c u l tu r e s ,  and 
two a d d i t io n a l  r e c u r re n c e s  took  p la c e  i n  th e  fo llo w in g  week. Dosage d id  
n o t a f f e c t  t h i s  r e s u l t .  However, P h ilb ro o k , B arnes, McCann and H a rr iso n (l9 4 8 )  
i n  d e a l in g  w ith  14 c a se s  and 46 asym ptom atic c a r r i e r s  in f e c te d  by sulphonam ide 
r e s i s t a n t  F le x n e r  Type 'Z* s t r a i n ,  d id  f i n d  th a t  la rg e  doses o f o r a l  
s trep to m y c in  w ere v e ry  much more e f f e c t iv e  th a n  sm all d o se s . Two c o u rse s  
o f 1 .5  grammes o r a l  s tre p to m y c in  d a i ly  f o r  th r e e  days had no e f f e c t ,  w hereas 
30 grammes o f o r a l  s tre p to m y c in  o v e r te n  days was e f f e c t iv e .  They observed  
th e  p a t i e n t s  f o r  a  p e r io d  o f up to  154 days, ta k in g  5 swabs p e r  week and 
th e y  found t h a t  th e  number o f  c o n se c u tiv e  n e g a t iv e  specim ens betw een 
p o s i t i v e  specim ens v a r ie d  from  1 to  37 w ith  a  mean o f 1 2 .6 . They advocated  
20 n e g a t iv e s  f o r  c le a ra n c e .
R oss, B urke, R ice and B is c h o f f ,(1 9 4 9 ) i n  com paring th e  r e s u l t s  o f 
t r e a t i n g  S h ig e l la  E n t e r i t i s  w ith  o r a l  s trep to m y c in  (34  c a se s )  A ero sp o rin  
(16 c a se s )  and s u lp h a d ia z in e  (20 c a se s )  found them a l l  about e q u a l ly  
e f f e c t i v e ,  b u t recommended th e  use o f s tre p to m y c in  a s  i t  cou ld  be used  
more s a f e ly  th a n  su lp h a d ia z in e  in  th e  t r o p i c s  and cou ld  be used  w ith  
r e s i s t a n t  s t r a i n s .
R oss3 Burke, R ice and S tev en s ( 1950) i n  t r e a t i n g  S h ig e l la  E n t e r i t i s  
w ith  c h lo ra n p h e rd c o l, o ra l  s tre p to m y c in , and a e ro s p o r in ,  found  them a l l  
e f f e c t iv e  to  abou t th e  same d e g re e . I n  35 c a se s  t r e a t e d  w ith  
ch lo ram p h en ico l a t  th e  r a te  o f 250 mgms. 4 -h o u r ly  f o r  an. av erag e  o f  8 ,6  
d ay s , th e  fa e c e s  became n e g a tiv e  in  J>6 hour's, i n  33 ou t o f  th e  35 c a se s .
I n  th e  o th e r  tw o, i t  became n e g a t iv e  in  betw een 2 to  6 d ay s . The c a se s  
w ere c l i n i c a l l y  im proved about th e  sane tim e . The average t o t a l  dosage 
was. 11 .5  grammes.
Cooper and K e l le r  (1950) r e p o r te d  t h a t  ch lo ram phen ico l c le a r e d  up 
f iv e  c a se s  o f  Sonne d y se n te ry  due to  sulphonam ide r e s i s t e n t  S. S onnei.
.All s t o o l s  w ere n e g a t iv e  i n  an av erag e  o f fo u r  d a y s . The ran g e  o f  
ch lo ram p h en ico l b lood  l e v e l s  was 1 .6  to  25 m icrom illig ram m es p e r  m i l l i l i t r e  
o f  serum .
T a tin o  (1951) w orking i n  Japan  found t h a t
1 • About 80, o f  th e  S h ig e l la  s t r a i n s  i s o la te d  v/ere sulphonam ide
r e s i s t a n t ,  b u t s e n s i t i v e  to  s tre p to m y c in , ch lo ram p h en ico l, 
te rra m y c in , and aureom ycin , a t  c o n c e n tra t io n s  below  te n  
m icrom illigram m es p e r  m i l l i l i t r e .
2 . S trep to m y cin  was th e  most a c t iv e ;  ch lo ram phen ico l and
te rra m y c in  n e x t ,  and aureom ycin l e a s t  so .
3 . S trep to m y cin  a lo n e  was b a c t e r i i c i d a l ,  w hereas th e  o th e rs
a lo n e  o r  i n  co m bination  w ere b a c t e r i o s t a t i c .
4* The h ig h e s t  g rade o f  r e s i s t a n c e  was a c q u ire d  a g a in s t  s tre p to m y c in ,
w hereas to  ch lo ram p h en ico l, te rra m y c in  and aureom ycin s t r a i n s  
became m o d era te ly  o r  on ly  s l i g h t l y  r e s i s t a n t  in  v i t r o .
A n t i - b io t ic  dependent m icro -o rgan ism s w ere o b ta in e d  in  th e  case  
o f  s trep to m y c in  o n ly .
5* The p re se n c e  o f s tre p to m y c in  r e s i s t a n t  m icro -o rgan ism s among
a  la rg e  number o f  s e n s i t iv e  organism s was d em o n stra ted .
P Hardy, Mason and M artin  (1 951) d e a l in g  w ith  d y se n te ry  in  tro o p s
in  K orea, th e  in f e c t in g  [be ing  m ain ly  F le x n e r  IF  and F lex n e r I I I  (z )  found 
th a t  th e  a n t i b i o t i c s  ch lo ram p h en ico l, te rra m y c in  and aureom ycin w ere each 
s u p e r io r  to  th e  su lphonam ides. The c l i n i c a l  s u p e r io r i ty  was a s  marked 
a s  th e  b a c t e r io l o g ic a l ,  th e  p a t i e n t s  b e in g  r e l a t i v e l y  f r e e  o f  c o n p la in ts  
w ith in  24 h o u rs . The recommended dosage f o r  a l l  th re e  a n t i b i o t i c s  was 
an i n i t i a l  2 grammes w ith  1 gramme a t  12 and 24 hours t h e r e a f t e r .  The 
c le a ra n c e  r a t e  f o r  p a t i e n t s  on n o n - s p e c if ic  o r  sulphonam ide th e re b y  was 
ap p ro x im ate ly  10/i p e r  day . W ith th e  a n t i b i o t i c s ,  on th e  o th e r  hand, a t  
th e  end o f  25 hours th e  p ro p o r t io n  w hich had changed from  c u l t u r a l l y  
p o s i t i v e  to  n e g a tiv e  v/ere, f o r  aureom ycin 564, ch lo ram phen ico l 67/4 and 
te rra m y c in  68/a. Of 225 S h ig e l la  s t r a i n s  i s o l a t e d ,  60 -> w ere r e s i s t a n t  
to  s u lp h a d ia z in e .  One c a se  was r e s i s t a n t  to  te rra m y c in , fo u r  to  
ch lo ram p h en ico l, and 23 to  aureom ycin.
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R oss, Burke and R ice (1952; in v e s t ig a te d  th e  use  o f  
cliloranipheniGol p a lm ita te  i n  in f a n t s  and. c h i ld r e n .  They found t h a t  th e  
drug i t s e l f  was i n e r t ,  h u t was h y d ro lis e d  to  th e  a c t iv e  form  in  th e  
i n t e s t i n e .  B lood l e v e l s  w ere low er b u t b e t t e r  s u s ta in e d  th a n  w ith  
chloram phenicol i t s e l f .  They recommended a  d a i f / - dosage o f  100 to  150 
m illigrammes p e r  Kilogramme in  fo u r  o r  more d o se s . They s t a t e d  t h a t  
c l i n i c a l  r e s u l t s  w ere s a t i s f a c t o r y ,  and t h a t  th e re  were no to x ic  e f f e c t s .
McFadyen and S tew art ( l 952) used  ch lo ram phen ico l w ith  su lp h a d ia z in e  
a s  c o n t ro l  in  a  s e r i e s  o f  c a se s  o f  S h ig e l la  d y se n te ry  (F le x n e r ) .  They 
t r e a t e d  9b c a se s  w ith  ch lo ram phen ico l and 92 w ith  s u lp h a d ia z in e . The 
age and sex  o f  th e  p a t i e n t s  was s im i la r .  The p a t i e n t s  t r e a t e d  w ith  
ch lo ram phen ico l w ere g iven  an i n i t i a l  dose o f  30 m illigram m es p e r  
kilogramm e and t h e r e a f t e r  30 m illig ram m es p e r  kilogram m e d a i ly  in  d iv id e d  
d o ses  fo u r -h o u r ly .  This was co n tin u ed  f o r  th re e  d ay s  a f t e r  th e  f i r s t  
n e g a t iv e  s to o l .  The su lp h a d ia z in e  group were g iv e n  2 grammes o f  
s u lp h a d ia z in e  and thereafter 1 gramme f o u r -h o u r ly • In  b o th  c a se s  t h i s  
was c o n tin u e d  for three days after the first negative s to o l ,  o r  i n  th e  
ca se  o f  su lp h a d ia z in e  u n t i l  30 grammes had been  given. Stool cultures 
w ere made d a i ly  u n t i l  th r e e  consecutive n e g a tiv e  findings were o b ta in e d . 
Sigm oid oscopy was done In  a l l  c a se s  a f t e r  c e s s a t io n  of the  a c u te  d ia r rh o e a .
W ith ch lo ram phen ico l th e  average tim e re q u ire d  f o r  th e  d isap p ea ran ce  
o f  th e  organ ism  from  th e  s to o l  was 16 h o u rs . S to o ls  o f  a l l  p a t i e n t s  in  
t h i s  group were n e g a t iv e  fo u r  days a f t e r  th e  s t a r t  o f tr e a tm e n t .  In  th e  
s u lp h a d ia z in e  group, 9 p a t i e n t s  had p o s i t i v e  s to o ls  a t  th e  end o f th e  co u rse  
o f  38 grammes. In  e ig h t  o f  t h e s e , s e n s i t i v i t y  t e s t s  showed th e  organism  
to  b e  r e s i s t a n t  to  su lp h a d ia z in e . C hloram phenicol c le a re d  up th e se  e ig h t  
c a s e s , th e  n in th  case  was c le a re d  by a  second co u rse  o f  su lp h a d ia z in e .
There w ere no relapses in either group b u t ,  of co u rse , it sho u ld  be n o te d  
that on ly  three n e g a tiv e  specim ens were o b ta in e d .
The average to ta lc b s a g e  o f  ch lo ram phen ico l was 9*5 grammes, the 
ran g e  b e in g  7 .75  to  1 6, F ive p a t i e n t s  developed  m ild  p r u r i t i s ,  w hich 
r a p id ly  d isa p p e a re d  on c e s s a t io n  o f t r e a tm e n t.  In th e  s u lp h a d ia z in e  group 
one p a t i e n t  had sev e re  h aem atu ria  on the  f o u r th  day and l a t e r  developed  
a c u te  in t r a v a s c u la r  haem olysis  w ith  h ae rao g lo b in u ria .
F o rbes  Igi 933) in a s e n s i t i v i t y  stud;/ on Shigella. Sonnei found th a t  
a t  a  c o n c e n tra t io n  of 10 microgrammes per m i l l i l i t r e  s trep to m y c in  e x e r te d  
b a c t e r io c id a l  a c t io n  on S h ig e l la  Sonnei killing a l l  o rgan ism s in  l e s s  th a n  
f iv e  h o u rs , w hereas ch lo ram p h en ico l, aureom ycin and te rra m y c in  w ere 
e s s e n t i a l l y  b a c t e r i o s t a t i c .  He showed t h a t  s trep to m y c in  produced  resistance 
in Shigella. Sonnei strains more r e a d i ly  th a n  d id  o th e r  a n t i b i o t i c s .  
C hloram phenicol l e s s  fav o u red  t h i s  developm ent.
MacLeod (1933> (u n p u b lish ed ) in  an o u tb rea k  f a  a  r e s i d e n t i a l  schoo l 
where e le v e n  c a s e s  raid te n  carriers w ere d is c o v e re d , found n in e te e n  of them 
s t i l l  e x c re tin g  S. Sonnei a f t e r  a  f iv e -d a y  co u rse  o f  s u lp h a t r ia d .  i l l  
tw en ty -one  w ere th e n  given  a five-day co u rse  of o h io ra n p h e n ic o l and 
n in e te e n  th e n  produced e ig h t  c o n se c u tiv e  negative r e c t a l  swabs over^ s ix  
w eeks. The other two were transferred elsew h ere  a f t e r  th re e  negat-ive swaos. 
The dosage of ohlorarmhenicol was that used in this investigation.
.Forbes treated 16 c a s e s  and one c a r r i e r  w ith  o r a l  s trep to m y c in , 
f iv e  grammes tv /ice  d a i ly  f o r  two to  th re e  days* He s t a t e s  th a t  c l i n i c a l  
cu re  was ach iev ed  w ith in  21 ho u rs  o f  b e g in n in g  t r e a tm e n t , and 'b a c te r io lo g ic a l  
cu re  a s  judged 'by an  av erag e  o f  4*3 n e g a t iv e  s to o ls ,  was prom pt and com plete 
in  a l l  b u t one c a se . This case  became n e g a tiv e  l a t e r .  No ca se  re lap sed , 
c l i n i c a l l y  o r  b a c t e r i o l o g i c a l ^  d u rin g  th e  fo llo w -u p  p e r io d  w hich, in  some 
c a s e s ,  was as  long  as  s ix  m onths. He a ls o  s ta t e d  th a t  th e  d rug  c le a re d  up 
a  ca se  w hich had n o t c le a r e d  up on ch lo ram p h en ico l. He s t a t e s ,  however, 
fo llo w in g  Welch*, 195Q1, t h a t  s trep to m y c in  i s  n o t ab so rbed  from  the  bowel*
This I  s h a l l  a ttem p t to  d is p ro v e ,
Gray (19 53) i n  d is c u s s in g  th e  e f f e c t  o f ch lo ram p h en ico l in  th e  g u t, 
w ith  p a r t i c u l a r  r e fe re n c e  to  sa lm o n e llae  i n f e c t io n s ,  s t a t e d  t h a t ”i t  would 
ap p ea r t h a t  'some e x c r e to r s ’ co u ld  on ly  be ren d e red  f r e e  by th e  use  o f some 
o th e r  a n t i b a c t e r i a l  compound, th e  a b s o rp tio n  o f w hich i s  n o t  as  com plete as 
t h a t  o f  C hlo rom ycetin” . T his may a ls o  a p p ly  to  c a r r i e r s  o f  o th e r  
o rgan ism s. ”I t  was found th a t  th e  maximum s to o l  c o n c e n tra t io n  o f  
C hlo rom ycetin  i s  reac h ed  on an  in ta k e  o f 75 m illig ram m es p e r  kilogramm e 
p e r  day” .
The t o x i c i t y  o f  C hlorom ycetin  has been rev iew ed  in  t h i s  co u n try  
by Hodgkins on (i9 5 4 ) and he s t a t e s  t h a t : -
1 . I n  a d u l t s  th e  t o t a l  dose should  n o t exceed  26 grammes.
2* In  c h i ld r e n  th e  t o t a l  dose shou ld  n o t exceed  th e  e q u iv a le n t
o f  100 mgms. p e r  kgm. o f body w eig h t d a i ly  f o r  seven  days.
3* The le n g th  o f  t r e a tm e n t shou ld  n o t exceed  te n  days.
The -American C ouncil o f Pharmacy and C hem istry  re p o r te d  in  1954 
t h a t :  "Because o f  th e  o ccu rren c e  o f s e r io u s  and f a t a l  b lood  d y s c ra s ia s  
i t  i s  a d v isa b le  to  r e s t r i c t  th e  u se  o f  C hlorom ycetin  to  the t re a tm e n t o f  
ty p h o id  f e v e r  and o th e r  s e r io u s  in f e c t io u s  d is e a s e s  caused  by o rganism s 
c o n t ro l le d  by C h lorom ycetin  b u t r e s i s t a n t  to  th e  o th e r  a n t i b i o t i c s  o r  
o th e r  form o f  t r e a tm e n t" .
I t  h as  been p o in te d  ou t by S p ears  (1954) t h a t  Chloromycetin 
p a lm ita te  yields lower serum and u r in e  levels and h ig h e r  stool levels 
than does th e  c r y s t a l l i n e  form.
I t  would ap p ea r th a t  i t  i s ,  th e r e f o r e ,  s a f e r  to  use i n  c h i ld r e n ,  
and i t  was used  f o r  th e  younger age groups i n  t h i s  in v e s t ig a t io n .
S to ck s ( l9 5 4 ) h as  shown th e  u s e fu ln e s s  o f s tre p to m y c in  i n  
c o n t r o l l in g  an o u tb re a k  o f Sonne d y s e n te ry  ant^ i*1 c l e a r in g  up c a se s  w hich 
rem ained  b a c t e r io lo g ic a l ly  p o s i t i v e  a f t e r  a co u rse  o f  sulphonam ide. His 
a r t i c l e  does n o t show th e  number o f  n e g a tiv e  specim ens requ ired , b e fo re  
c le a ra n c e  was presum ed; a ls o  th e  c le a ra n c e  o f  c a se s  t r e a te d  a t  home in  
h i s  o u tb re a k  took  c o n s id e ra b ly  lo n g e r  th a n  th a t  o f c a s e s  t r e a te d  i n  h o s p i t a l ,  
b o th  i n  t h i s  i n v e s t ig a t io n  and in  o th e r s .  He a lso  q u o te s  in  a l e t t e r  to  
The Ivi'edical O f f ic e r  fo llo w in g  some co rrespondence  on h is  a r t i c l e ,  th a t
v i r t u a l l y  a l l  th e  s t r a i n s  o f S h ig e lla . Sonnei in  h is  a re a  w ere found to  
be r e s i s t a n t  to  sulphonam ides in  v i t r o .  He adds t h a t  i n  o th e r  a re a s  
w here th e  p redom inan t s t r a i n  was found to  be s e n s i t i v e ,  r e s u l t s  o f 
tre a tm e n t w ith  sulphonam ides w ere f a r  from  s a t i s f a c to r y .
W hiteg B e l l ,  Bone, Depsey and Lee (194-5; i n  t h e i r  se a rc h  f o r  an 
id e a l  d rug , s t a t e d  t h a t : -
" • . . th e  id e a  was to  f in d  th e  drug  w inch would be a c t iv e  in  
th e  g u t and i n  th e  g u t w a l l .  Such a  d rug  would need  to  be 
h ig h ly  s o lu b le  a t  i n t e s t i n a l  PH v a lu e s  and be abso rbed  and 
e x c re te d  in  such  a  way a s  to  m a in ta in  a h ig h  i n t e s t i n a l  and 
a  m o d e ra te ly  low b lo o d  c o n c e n tra t io n .  Ready s o l u b i l i t y  in  
u r in e  i s  a ls o  n e c e s s a ry  f o r  s a f e t y . . . "
SECTION 3 .
RESULTS ACHIEVED AND COMPARISON OF RESULTS ACHIEVED 
IN THIS INVESTIGATION.
The s e n s i t i v i t y  o f s t r a i n s  o f S h ig e l la  Sonnei in  L iv e rp o o l d u rin g  
th e  y e a r s  1953 and 1954, to  th e  d rugs used  i s  shown in  Table I .  The 
t e s t s  were l a r g e ly  done a t  th e  C ity  L ab o ra to ry  (P ro fe s s o r  R obinson and 
D r. McEntegart) b u t  a  number w ere done i n  th e  Newsham G en era l H o sp ita l 
Laboratory (D r. B le w itt  and Mr. S p e n c e r) .
I t  was n o t p o s s ib le  to  g e t s e n s i t i v i t y  t e s t s  done on th e  organism  
i s o l a t e d  from  ev e ry  c a s e  owing to  la b o ra to r y  d i f f i c u l t i e s ,  b u t some were 
done on s t r a i n s  from  c a se s  in  each  group. These a re  shown i n  Table IA.
I t  w i l l  be no ted  i n  Table I  t h a t  T erram ycin  o ccu p ie s  a  m iddle 
p o s i t i o n  betw een th e  o th e r  two a n t i b i o t i c s  and th e  su lphonam ides.
A lthough th e  Terram ycin t r e a t e d  group was n o t p roceeded  w ith ,  th e  
r e s u l t s  in  th e  s ix  c a se s  so t r e a te d  a re  g iven  in  th e  t a b l e s  and te n d  
to  b e a r  o u t th e  d r u g 's  s e n s i t i v i t y  p o s i t i o n .
Table I I  shows th e  age groups o f p a t i e n t s  t r e a t e d .  Though n o t 
e x a c t ly  b a lan ced  th e  numbers u n d er t e n  y e a r s  f o r  K ao lin , C hloram phenicol 
and S trep to m y cin  a re  42 (89b ) ,  45 (88;b), and 41 (82%) r e s p e c t iv e ly .  The 
number u n d e r t e n  in  th e  sulphonam ide group was 59 (93b) • The in d iv id u a l  
sulphonam ide g roups w ere s to p p ed  b e fo re  co m p le tio n  f o r  re a so n s  to  be g iv e n . 
The combined group i s  r a th e r  l a r g e r  a t  63 p a t i e n t s  th a n  th e  o th e r s ,  b u t 





R esista n t S l ig h t lyS e n s it iv e
M oderately
S e n s it iv e S e n s it iv e
Sulphonamide s 79 3 1 -
Terramycin 16 1 30 78
Chloramphenicol - - - 135
Streptom ycin 2 - 9 124
TABLE IA. 
SENSITIVITY TESTS.
S . Sonnei ex  p a t ie n ts  in  t h is  in v e s t ig a t io n .
R e s is ta n t S l ig h t lyS e n s it iv e
M oderately
S e n s it iv e S e n s it iv e
Sulphonamides 12 3 - -
Chlorom ycetin - - - 63
Streptom ycin - - 5 58
Terramycin 1 2 14 2(j6
-  15 -
TABLE I I  
AGE GROUPS
'— * ----  --- -—----
Under 1
?---------




30-2*4 45- T ota l
M ist. K aolin 4 18 10 10 1 1 3 47
S u lp h ath a lid in e 2 8 5 4 1 1 21
S ulphasuccid ine 3 5 1 5 2 16
Sulphaguanidine 1 3 5 4 13
Sulphadiazine 1 5 3 4 13
T o ta l Sulphonam ides 7 21 14 17 2 1 1 63
Chloramphenicol 5 20 14 6 3 3 51
Oral Streptom ycin 10 13 7 11 2 7 50
Terramycin 1 4 1 6
T otal s 27 76 45 44 7 2 2 14 217
88 . 48b 11.52,. 1
Table I I I  shows th a t over o n e-th ird  o f  the ca ses  were adm itted from 
oth er  in s t i t u t io n s ,  and o f  th e se  a l i t t l e  l e s s  than a th ir d  were adm itted  
w ith ou t synptoms on a p o s it iv e  r e c t a l  swab o n ly . One quarter o f  the ca ses  
had blood in  the s t o o ls ,  and t h i s  i s  a ca rd in a l symptom in  cre a tin g  a n x ie ty  
in  the p a t ie n t s ,  but on ly  2!& o f th e  c a se s  were c l a s s i f i e d  as b ein g  in  poor 
co n d itio n  oh adm ission  and even in  th e se  the poor co n d itio n  was not so much 
due to  th e  dysen tery  as to  the c h i ld ’s "normal co n d itio n ”. Almost 7v o f  
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The c o u rse s  o f tre a tm e n t on -which th e  groups o f  p a t i e n t s  were 
p la c e d  w ere as f o l lo w s ; -
PHTHALYL SDTPHATBIAZQLE 
( THALAZ'oNE') ISdhPHATHALIDIliB)
( one d rachnem ulsion  -  .5  gramme)
..... -  
Age
.
Dose D ailjr Dose T o ta l Dosage
0-1 1 drachm -  4  I .D . 2 .0  grammes 14 grammes
1-3 2 drachm s -  4  I .D . 4 .0  grammes 28 grammes
4*-10 3 drachm s -  4  I .D . 6 .0  grammes 42 grammes
11-15 4  t a b l e t s  -  4  I .D . 8 .0  grammes 56 grammes
A d u lts 12 T a b le ts  T .I .D , 
f o r  2 d ay s.
6 T a b le ts  T .I .D , 
f o r  5 days
18 .0  grammes ) 
) .  
)




( 1 drachm o f em u lsion  -  »5 gramme)
Age Dose D a ily  Dose T o ta l Dosage
0-1 1 drachm -  410 2 gm. 14 gm.
1-3 2 drachm s -  410 4  gm. 28 gm.
.4 -1 0 3 drachms -  410 j 6 gm.




4  t a b l e t s  -  410 I 8 gm. 56 gm.
A dult 12 t a b l e t s  T ,I .D . J
f o r  2 d ay s . | 18 gm. )
6  t a b l e t s  T, I .D . J j
f o r  5 days j  9 gm. ) 
_____  ...__-~—L _
81 gm.
SUtPHAGamDETS 
( 1 drachm o f th e  em ulsion  -  0 .7 5  grammes) 
7 -day  co u rse
Age Dose D a ily  Dose T o ta l Dosage
0-1 1 drachm -  4  ED* 3 .0  grammes 21 grammes
1-3 2 drachms -  4  I .D . 6 ,0  grammes 42 grammes
W O 2jjf drachm s -  4  I .D . 8 ,0  grammes 56 grammes
11-15 5 t a b l e t s  -  4  I .D . 10 .0  grammes 70 grammes
A dult 12 t a b l e t s  -  4  I .D , 
f o r  2 days 
6 t a b l e t s  -  4 I .D , 
f o r  5 days
)
2 4 .0  grammes )
12 .0  grammes ]
108 grammes
SI3LPHADIAZE1B 
( 1 drachm em uls io n  -  .2$  grammes) 
7 -day  co u rse
Age Dose D a ily  Dose 
( a f t e r  f i r s t  day)
T o ta l Dosage
0 -3 2 drachm s re p e a te d  in  
4  h o u rs . Then 1 drachm 
4—h o u rly  5 tim es  a  day .
1 .25  grammes 9 .2 5  grammes
W 0 4  drachms re p e a te d  in
4  h o u rs . Then 2 drachms
5 tim es  a  day .
2 ,5  grammes 18,5  grammes
11-15 3 t a b l e t s  re p e a te d  in
4  h o u rs . Then 2 t a b l e t s
5 tim es  a  day.
5 ,0  grammes 36.O grammes
A d u lts 4  t a b l e t s  r e p e a te d  i n
4  h o u rs . Then 2 t a b l e t s
5 tim e s  a day.
5 .0  grammes 37*0 grammes
Age Dosage 
73 mgm. per Kg.
D aily  Dosage
3 months
(73 mgms. p e r  K g.)
1 drachm p a lm ita te  6- h r ly . 300 mgms.
1 y e a r 1y  drachm s p a lm ita te  6- h r l y . 730 mgms.
2 y e a rs 2 drachm s p a lm ita te  6- h r l y . 1 gramme
5 y e a rs 2p drachms p a lm ita te  6- h r l y . 1 :̂ grammes
12 y e a rs 300 mgms.(2 c a p su le s )  6- h r ly . 2 grammes
A dult (a liigms» j  capsules; O—h r ly . 3 grammes
ORAL SmSPTOMIQIK 
(3-d ay  co u rse )
Age
r _ .  ------------------------- --------------------------- ------------------------------------- --------------------------------
Dose
0—3+ .2 3  grammes 6 h o u rly  (1 gramme d a i ly )
4-14+ .5  grammes 6 h o u rly  (2  grammes d a i ly )
13 Upwards 1 gramme 6 h o u rly  (4  grammes d a i ly )
MRAMIGBT 
( 3 -day  co u rse )
Age Dosage D a ily  Dosage
3 months 50 mgms. o r  9 d rops 6- h r l y . 200 mgms.
(A0  mgs. p e r  K g.)
1 y e a r 100 mgms. o r  18 d ro p s  6- h r ly . 400 mgms.
2 y e a rs 130 mgms. o r  27 d ro p s  6- h r ly .
. . . . . . . .  . . . .  _
600 mgms.
3 y e a r s 200 mgms. o r  3(4 d ro p sv6- h r ly .
_ . ___  \1 c -o . ) ______
800 mgms.
12 y e a rs 300 mgms. (2  c a p su le s )  6- h r l y . 2 grammes.
A dult 730 mgms. (3 c a p su le s ; 6- h r l y . 3 grammes.
-  20 -
The dosage o f  K a o l in  g iv en  a s  a  m ix tu re  v a r i e s  from  3 If ounces g iv en  o v e r 
a  week f o r  a  c h i ld  o f up to  th r e e ;  7 ounces to  a c h i ld  o f up to  n in e ;  10y ounces 
lip to  f o u r te e n ,  and 1k ounces f o r  p a t i e n t s  o f  th e  age o f  15 y e a r s  and upwards*
T able IV shows th e  more p rom inen t symptoms and th e  mean number o f days 
d ia r rh o e a  p re  ad m issio n , p re  t re a tm e n t,  and a f t e r  th e  s t a r t  o f  t r e a tm e n t.
D isc a rd in g  th e  sm a ll T erram ycin  g roup , and b e a r in g  i n  mind t h a t  th e  number 
o f days d ia r rh o e a , p re  ad m issio n , depends on th e  p a r e n t s 1 s t o r i e s ,  th e r e  does n o t 
ap p e a r to  be any d i f f e r e n c e  betw een th e  number o f  days d ia r rh o e a  o c c u rr in g  in  th e  
c a se s  in  each  group. Nor does th e  number o f  days d ia r rh o e a  a f t e r  t r e a tm e n t has 
begun ap p ea r to  v a ry  to  any e x te n t .  The f ig u r e  f o r  ch lo ram phen ico l i s  th e  lo w e s t, 
b u t th e n  th e  p re - tr e a tm e n t  f ig u r e  i s  h ig h , th e  d i s t r i b u t i o n  th u s  re sem b lin g  th a t  
f o r  K a o lin  and p ro b ab ly  b e in g  sim ply  due to  tre a tm e n t 'b e g in n in g  l a t e r  i n  a. f a i r l y  
s ta n d a rd  p e r io d  o f d ia r rh o e a .
~~— ^ —  Mean number o f  days
Number o f  c a se s  w i t h : -  on w hich d ia r rh o e a  o cc u rre d :
Blood
i n
S to o ls
V om iting ly r e x i a T o ta l P re ­adm issio n
P re - tr e a tm e n t  
( in c lu d in g  
p r e -  adrni s s io n )
P o s t s t a r t  
o f
t r e a tm e n t .
K aolin  
47 c a se s
15 20 1k
k  o v er 
100P.
6.85 3 k .3 6 2.49
S u lpha- 
th a l id in e  
21 c a se s
9 5 9
2 o v e r 
100F.
6 1 .8 3 .k  , 2 .6
Sulpha­
s u c c id in e  
16 c a se s
5 7 3
2 o v e r 
100F.
6 .75 2.31 3 .56 3 .19
Sulpha­
g u an id in e  
13 c a se s
6 6 5
1 o v er 
100P.
6 .76 2.31 3 .53 3 .23
S ulpha­
d ia z in e  
13 c a se s
5 6 k
2 o v er 
100F.
7 .5 3 3 .23 k 3 .53
C h lo ro ­
m ycetin  
51 c a se s
18 17 17 
6 o v e r 
100F.
6 .35 2 .k7 k .35 2
O ral S t r e p -  
to n y  c in  
50 c a se s
2k 1k 16 
7 o v er 
100F.
7 .k 2 .0 2 k .1 8 3 .22
T erram ycin  
6 c a se s
2 k 2
1 ov er 
100F.
6* 6 k . k 5 .6 1
3 c a se s  n i l
8k 





70 o r  32.2j 












Table V shows th e  mean number o f  days in  h o s p i ta l  r e q u ire d  to  a lio ? / th e  
accu m u la tio n  o f  tw elve  s u c c e s s iv e  n e g a tiv e  r e c t a l  swabs p o s t  t re a tm e n t in  each 
c a s e . The mean days i n  h o s p i t a l  shows a  n o t p a r t i c u l a r l y  im p re ss iv e  d i f f e r e n c e  
between th e  two a n t i b i o t i c s  ( ig n o r in g  Terram ycin) th e  s u lp h o n a m id e s a n d  th e  
c o n t ro l  s e r i e s ,  b u t s u b -d iv is io n  in to  groups shows a. v e ry  marked d if f e r e n c e ,  th e  
p e rc e n ta g e  o f  c a se s  c le a r e d  in  20 to  29 days b e in g  19 , 23w, 68-> and 60% i n  th e
c o n t ro l ,  su lphonam ide, ch lo ram p h en ico l and s tre p to m y c in  g roups r e s p e c t iv e ly .
Two c a se s  i n  the ch lo ram phen ico l group and one case  in  th e  s tre p to m y c in  group 
rem ained p o s i t i v e  f o r  lon g  p e r io d s .  S e n s i t i v i t y  t e s t s  were done i n  two o f th e se  
th r e e  c a s e s , one on each  d rug , and th e  organism  was f u l l y  s e n s i t i v e  to  b o th  d rugs 
in  v i t r o .
TABLE V.
ITumber o f  days i n  H o sp ita l  ( to  p roduce 12 n e g a t iv e s )
Number
o f
c a s e s .
Mean d ay s  i n  








days Over 70 days
Kaolin 47 43 .58  
45.81 +
9 or  
19.14%
14 10 9 5 *
9 8 :82;79:148:78
Su lp h ath a lid in e 21 41.47  I 5 6 6
..
4
Sulphasuccid ine 16 34.25 5 6 4
- ...............................
1
Sulphaguanidine 13 3 8 .5 4 3 4 4 2
Sulphadiazine 13 51 .23 2 4 1 4 2
T otal 
Sulphonamide s 63 U .0 9
15 or  
23 .8 3 20 15 11 1
C hlorom ycetin 51 31.71 35 or
68.6/3
10 2 2 2
76 d a y s ;83 days
Oral
Streptom ycin 50 32 .08
30 or  
6 0 % 11 6 2
1
71 days
Terramycin 6 39.33 2
I
3 1
(one o f  90 days)
* The case  talcing 148 days r a ise d  the mean days in  h o sp ita l f o r  the  
K aolin  group from 4-3.38 days to  45.81 days.
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Table VI shows the numbers of rectal swabs taken and the results.
The number ta k e n  i n  th e  two a n t i b i o t i c  groups w as, as w ould be exp ec ted  from
T able V, th e  lo w e s t, and th e  number o f  p o s i t i v e  swabs l e s s  th a n  h a l f  t h a t  in  th e
c o n tro l  group. The sulphonam ides w ould ap p ea r to  occupy an in te rm e d ia te  p o s i t i o n .
The d i f f e r e n c e  betw een th e  c o n t ro l  and sulphonam ide group and th e  a n t ib io t i c  
group i s  f u r t h e r  b ro u g h t o u t in  th e  fo llo w in g  breakdown o f th e  mean p o s i t i v e  swab
f ig u r e s .
Numbers o f P o s i t iv e  Swabs




30-45 T o ta l
K ao lin 12 15 9 7 2 2 47
Sulphonami5.e s 20 20 18 3 2 - 63
C hloram phenicol 33 13 3 2 - - 31
S trep to m y cin 34 12 3 1 - - 50
I t  w i l l  be  seen  t h a t  th e  number o f  c a s e s  having  u n d er f iv e  p o s i t i v e  swabs 
i s  v e ry  much g r e a te r  i n  th o se  t r e a t e d  w i th  a n t i b i o t i c s ’. The p e rc e n ta g e s  a r e :  
K a o lin  25 • Sulphonam ides 31.7m; C hloram phenicol 6 4 .7 ,4  S trep to m y cin  68k.
TABLE V I.
Numbers o f  R e c ta l Swabs Examined and R e s u lts
Mean T o ta l P o s i t iv e N egative N eg a tiv e  p o s t  
T reatm ent
M is t. K ao lin 30 .32 10.55 19.78 12 .12
S u lp h a th a lid in e 27.09 8 .76 18.33 12.05
S u lp h asu cc id in e 23.81 6.31 17.5 11.5
S u lp h ag u an id in e 27.61 7 .3 8 20.23 12.15
S u lp h ad iaz in e 26.61 9 .8 4 16.77 11.15
T o ta l
Sulphonam ides 26,27 7 .9 8 17.76 11.55
C h lo ro n y c e tin 21 .74 lh.6  3 17.31 1 2 .0 4
O ra l S trep to m y cin 21,82 4.1 17.72 12.06
Terram ycin 26.5
1 case  ov er 62
4 .83
1 o f  17
21.66 12
Numbers o f O rgan isms re c o v e re d  from  r e c t a l  swabs p o s i t i v e
f o r  S h ig e l la  S om ie i.
I t  was found th a t  i n  g e n e ra l th e  numbers o f  c o lo n ie s  re c o v e re d  on 
p l a J t in g  th e  r e c t a l  swab o r ,  on p u t t in g  th e  c u l tu r e  th ro u g h  s e l e n i t e  b ro th  
w here n e c e s s a ry , rem ained  rem arkab ly  even. I t  was th o u g h t t h a t  shou ld  a 
p a t i e n t  a f t e r  a  number o f  n e g a t iv e  specim ens p roduce a  p o s i t i v e  specim en 
i t  m ight be p o s s ib le  to  g a in  some id e a  from th e  number o f  o rgan ism s a s  to  
w hether o r  n o t  th e  p o s i t i v e  r e s u l t  was due to  r e - i n f  e c t io n .
The numbers o f c o lo n ie s  were re c o rd e d  in  158 c a s e s ,  and in  on ly  
12 c a s e s  d id  a  c u l tu r e  showing a l a r g e  number o f  o rgan ism s fo llo w  a b ru p t ly  
one showing a  sm all number.
The method o f  re c o rd in g  th e  number o f  organism s was a s  f o l lo w s : -
'I*
+ -  l a r g e  numbers 
+ -  m oderate numbers
+ -  sm all numbers
+ -  v e ry  sm all numbers
+ -  re c o v e re d  from  s e l e n i t e  b ro th .
The numbers o f  c o lo n ie s  re c o v e re d  from  swabs ta k e n  on each  s id e  o f a  
number o f  n e g a t iv e  r e c t a l  swabs i s  shown below . The v e ry  marked f a i l u r e  o f 
th e  l a t e r  p o s i t i v e  swab to  show any in c re a s e  i n  th e  number o f  c o lo n ie s  i s  a t
+ 8 N* + + 8  N.  +
+ 1-2 N. + + 8 N. +
onoe a p p a re n t.








i 7 N. +
Samelt ~
Case!
1+ 11 N. +(
+ 11 N. +
+ 9 N. +
¥ 12 H. ?
- 6 H. ;
+ T
+ 8 N ,  + + 1 0  N. +
+ 9 N. + + 10 N. +
+ 11 N. + = M —+ 12 N. +
+ 8 N. T = 10 N. =
+ +
+ 8 N. +
I  13 N, ?
9 N. +
9 N .  I
I t  may b e , o f  c o u rse , t h a t  a  p e rso n  r e - in f e c te d  s h o r t ly  a f t e r  h is  
o r ig i n a l  i n f e c t io n  has s u f f i c i e n t  r e s i s ta n c e  to  p re v e n t m u l t ip l i c a t io n  o f  
th e  organ ism s to  any e x te n t .
Table V II shows th e  mean number of days from  th e  s t a r t  o f  tre a tm e n t 
up to  and in c lu d in g  th e  day on w hich th e  l a s t  p o s i t i v e  swab o c c u rre d . I t  
a l s o  shows th e  numbers and p e rc e n ta g e s  o f c a s e s  w hich f a i l e d  to  show an 
a b ru p t change from p o s i t i v e  to  n e g a tiv e  r e c t a l  swabs, b u t r a th e r  ta p e re d  
down to  n e g a t iv e  w ith  a s e r i e s  o f in te rm in g le d  p o s i t i v e s  and n e g a t iv e s .
The number o f c a se s  hav ing  one, two, th re e  and upwards in t e r m i t t e n t  
p o s i t i v e  swabs o r  groups o f swabs i s  a ls o  shown. The l a s t  column shows 
f o r  th e  t o t a l  c a se s  on each  d ru g , th e  l a r g e r  numbers o f n e g a tiv e  swabs 
betw een in t e r m i t t e n t  p o s i t i v e  ones.
The c le a ra n c e  p e r io d  o f  1 8 .4 4  days f o r  th e  c o n t ro l  group ag ree s  
ap p ro x im ate ly  w ith  th a t  o f l a t t  (19£2) who found  the  mean d u ra t io n  o f  
in f e c t io n  w ith  S. Sonnei to  be 22 days. F a irb ro th e r  (1944) found th a t  
52/a o f  a  group o f  92 c a se s  o f  Som e D ysen tery  t r e a t e d  sy m p to m atica lly  
w ere c l e a r  a t  th e  end o f th e  second, week, and Gorman (1950) i n  a  group 
o f 121 c a se s  found th e  c le a ra n c e  p e r io d  to  th e  f i r s t* n e g a t iv e  to  be 
17 to  18 days and to  th e  t h i r d  n e g a t iv e  32 to  35 days.
There w ould n o t ap p ea r, th e r e f o r e ,  to  be any v e ry  obvious change in  
th e  c le a ra n c e  r a t e  i n  th e  case  g iven  no drug  th e ra p y .
The q u e s tio n  o f i n t e r m i t t e n t  e x c r e t io n  w ith  w hich Table V II i s  
la r g e ly  concerned  i s  o f th e  g r e a te s t  im portance  in  d e te rm in in g  what c r i t e r i o n  
o f  cu re  i s  to  be adop ted .
The c r i t e r i a  o f cu re  ad o p ted  by v a r io u s  a u th o rs  have, in  g e n e ra l ,  
b een  low. Hardy (1944) adop ted  two n e g a t iv e s  a s  h i s  s ta n d a rd . Brewer 
i n  th e  same y e a r  adop ted  th re e  to  e ig h t  n e g a t iv e s  o v e r s ix  to  tw enty  d ay s . 
F a i r b r o th e r  (1944) u sed  a  fo u r -d a y  gap fo llo w in g  tre a tm e n t and th e n  th re e  
c o n s e c u tiv e  n e g a t iv e s .  The M onthly B u l l e t in  o f th e  M in is try  o f  H ea lth  
and P u b lic  H e a lth  L ab o ra to ry  S e rv ic e  (194-2) re c o rd in g  an  o u tb re a k  o f  Sonne 
D y sen te ry  i n  a  N u rse ry  •School s t a t e s  tha .t th r e e  n e g a t iv e s  were f i r s t  adopted  
a s  s ta n d a rd  b u t was l a t e r  changed to  s ix  n e g a t iv e s  o v e r s ix  w eeks.
S tjfang (1951) i n  a Day N ursery  o u tb re a k  u s e d - th re e  c o n se c u tiv e  
n e g a t iv e s .
G a rf in k e l (1953) i n  a group o f ca se s  m ostly  in f e c te d  by  a F le x n e r  
s t r a i n  and m ostly  r e a l l y  i l l  u sed  a  s ta n d a rd  o f e ig h t  n e g a t iv e s  w ith  a 
te rm in a l  sigm oidoscopy. The I n f e c t io u s  D isease  Committee o f  Papw orth  
V il la g e  S e tt le m e n t (1953) had a  s ta n d a rd  o f s ix  co n se c u tiv e  n e g a t iv e s  
f o r  food  h a n d le rs  and th r e e  f o r  o the irs .
Tire f a c t  th a t  c a r r i e r s  o f 3 . Sonnei o f te n  e x c re te d  th e  organism  
i n t e r m i t t e n t ly  was n o te d  by F a ir b r o th e r  ( i 944) who w ro te  t h a t  S. Sonnei was 
o f te n  reco v e re d  a f t e r  th r e e  c o n se c u tiv e  n e g a tiv e  s to o l s ,  and he quo ted  
p o s i t i v e  r e s u l t s  a f t e r  f o u r ,  s ix ,  e ig h t ,  and fo u r te e n  c o n se c u tiv e  n e g a t iv e  
f a e c a l  specim ens, H is r e s u l t s  have been  amply confirm ed  by t h i s  
in v e s t ig a t io n ,  and th e  l a s t  column i n  Table V II shows f o r  the whole 217 c a s e s , 
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swabs followed, by a  p o s i t i v e  swob. liany o b se rv a tio n s  o f from  8 to  1 2 
c o n se c u tiv e  n e g a t iv e s  fo llo w ed  by a p o s i t i v e  a re  re c o rd e d . An a tte m p t 
(page 23) lias a lre a d y  b een  made to  de term ine  w hether p o s i t i v e  r e s u l t s  
fo llo w in g  many days o f n e g a tiv e  r e s u l t s  a r e ,  i n  f a c t ,  due to  r e - i n f e c t i o n .
I t  would 'require  a v e ry  heavy and c o n tin u in g  d eg ree  o f r e - in f e c t io n  
to  produce th e  r e s u l t s  shown in  Table V II .
The c le a ra n c e  s ta n d a rd s  gene r a l l y  adop ted  w ould, th e r e f o r e ,  appear 
t o  be  to o  low b u t ,  o f c o u rse , a  b a la n c e  must be s tru c k  betw een th e  id e a l  and 
th e  p o s s ib le .
The d i f f e r e n c e ,  in  th e  tim e ta k en  f o r  c a se s  to  become b a c t e r io lo g ic a l ly  
n e g a t iv e , betw een  th e  c o n tro l  and sulphonam ide groups and th e  twc a n t i b i o t i c  
g roups i s  v e ry  s t r i k i n g  (T ab le  V II ) .  I t  was th e  c l e a r  emergence o f t h i s  
d i f f e r e n c e  w hich le d  to  the  abandonment o f th e  p la n  to  com plete  each 
in d iv id u a l  su d p h o n a in id e -trea ted  group to  f i f t y  c a s e s .  The com plete 
r e s i s ta n c e  o f  th e  in f e c t in g  s t r a i n s  o f  S. Sonnei in  v i t r o  to  th e  sulphonam ides 
was a p p a re n tly  p a r a l l e l l e d  by t h e i r  r e s i s ta n c e  in  v iv o .
W hile ch lo ram phen ico l and. s tre p to m y c in  a re  b o th  m arkedly s u p e r io r  to  
th e  c o n tro l  and sulphonam ide groups in  th e  mean number o f days ta k e n  to  c le a r  
th e  c a se , b a c t e r io l o g ic a l ly  th e re  i s  a d e f in i t e  b ia s  i n  fa v o u r  o f  s tre p to m y c in , 
t h i s  drug  ta lcing  3 -5  days a g a in s t  ch lo ra m p h en ico l1 s 6 . This d i f f e r e n c e  i s  
f u r t h e r  b ro u g h t o u t by Table VIIA.
TABLE VIIA
Under
4 5-10 11 -U pw ards.
Time i n  days from  
th e  s t a r t  of 
tr e a tm e n t to  th e  
l a s t  p o s i t i v e .
S trep tom ycin  
(50  c a se s )
39 3 5 3 c a s e s .
15? 27 and  43 d ays.
Chi oramphenioo 1 
(51 c a se s )
31 6 7 7 c a s e s .
1 i, ,1 9 ,3 1 ?24s27?36,
54  d ays. 
----------------------------------- 1
I t  would ap p ea r, th e r e f o r e ,  t h a t  though s e n s i t i v i t y  t e s t s  showed n o t 
one s t r a i n  of' S . Sonnei even  s l i g h t l y  r e s i s t a n t  to  ch lo ram phen ico l i n  v i t r o  
no l e s s  th a n  seven c a se s  in  t h i s  s e r i e s  to o k  c le a ra n c e  tim es  e q u iv a le n t to  
th o se  o f th e  c o n t ro l  group .
The r e s u l t  w ith  s tre p to m y c in  was th e  re v e r s e  o f t h i s ,  f o r  w h ile  
s ix te e n  s t r a i n s  ('Table IA) w ere m o d e ra te ly  o r  s l i g h t l y  r e s i s t a n t  and one 
w h o lly  r e s i s t a n t  to  s trep to m y c in , on ly  th r e e  c a se s  to o k  more th a n  a few days 
to  c l e a r .
Both a n t i b i o t i c s  n o t on ly  c le a r e d  th e  c a se s  more q u ic k ly  th a n  the  
sulphonam ides o r  k a o l in ,  b u t where i n t e r m i t t e n t  p o s i t i v e  swabs d id  o ccu r th e y  
w ere much few er i n  number. The p e rc e n ta g e  o f ca se s  p ro d u c in g  in t e r m i t te n t  
p o s i t i v e s  w here on ly  one such  p o s i t i v e  was produced  was o v e r  5Qn b o th  w ith
27 -
chloraunphenicol and s tre p to m y c in , w hereas w ith  the  su lphonam ides and k a o l in  
i t  was 34  ̂  to  35. - o n ly .
R e su lts  can be summarised as  fo l lo w s : -
1• The su lp h o n a m id e -tre a te d  c a se s  r e q u ir e d ,  to  p roduce tw elv e
n e g a tiv e  r e c t a l  swabs, a  p e r io d  in  h o s p i ta l  o n e - th i r d  lo n g e r  
th a n  t h a t  r e q u ir e d  by th o se  c a se s  t r e a te d  w ith  ch lo ram phen ico l 
o r  s tre p to m y c in ,
2 , I f  i t  had n o t been  f o r  one ca se  i n  th e  c o n t ro l  group w hich  took
148 days to  c l e a r ,  th e re  w ould have been  an i n s ig n i f i c a n t  
d i f f e r e n c e  betw een th e  sulphonam ide and c o n tro l  g roups i n  th e  
number o f  days i n  h o s p i t a l ,
3* The numbers o f p o s i t i v e  r e c t a l  swabs o b ta in e d  p e r  ca se  was
w ith  th e  two a n t i b i o t i c s  l e s s  th a n  h a l f  t h a t  o f  th e  c o n tro l  
group . The su lp h o n a m id e -tre a te d  c a s e s  p roduced  a  number midway 
betw een th e  tw o.
4 , The number o f  days from  th e  s t a r t  o f  tre a tm e n t to  th e  day on w hich
th e  l a s t  p o s i t i v e  r e c t a l  swab was ta k e n  showed a  g ra d a t io n  from th e  
c o n t ro l  group th ro u g h  th e  sulphonam ides and ch lo ram phen ico l to  
s tre p to m y c in . There was a  drop o f  fo u r  days betw een th e  c o n t ro l  
group and th e  sulphonam ide group and a  drop o f  e ig h t  days betw een 
th e  l a t t e r  and th e  ch lo ram phen ico l group. The drop  betw een th i s  
group and th e  s tre p to m y c in  group was l e s s  a t  tw o -a n d -a -h a lf  d ay s .
5 ,  S trep to m y cin  was s u p e r io r  to  ch lo ram phen ico l in  p ro d u c in g  e a r l i e r
c le a ra n c e  b u t  th r e e  c a se s  d id  n o t resp o n d  r e a d i ly .  Seven c a se s  
d id  n o t re sp o n s  to  ch lo ram p h en ico l a lth o u g h  th e  organ ism  was 
s e n s i t i v e  to  th e  d rug  in  v i t r o .  These numbers a r e ,  o f c o u rse , sm a ll.
6, No to x ic  symptoms w ere p roduced  by any o f  th e  d ru g s .
A d d itio n a l I n v e s t ig a t io n s .
Some f u r th e r  i n v e s t ig a t io n  was done on th e  a n t i b i o t i c - t r e a t e d
c a s e s .
A few  e s t im a tio n s  o f  th e  s to o l  l e v e l  o f  ch lo ram phen ico l gave th e  
f  o ilow ing  r e  s u i t  s : -
Case ( i j  12 .5  u n i t s  p e r  g r .  grannie o f  f a e c e s .
Case (2) 1.6 " ” ” ” " "
Case (3 ) 1 .8  » " " ” »
The e s t im a t io n  in  case  th r e e  was done on th e  t h i r d  day o f  tre a tm e n t 
and a  second e s t im a t io n  in  t h i s  case  on th e  day fo llo w in g  th e  c e s s a t io n  o f 
tr e a tm e n t d id  n o t r e v e a l  th e  p re se n c e  o f  any c h lo ra n p h e n ic o l.
These c a se s  wrere a l l  t r e a te d  -with th e  p a lm ita te  and th e  r e s u l t s  
o f  th e  a ssa y s  w ere tow ards th e  lo w er le v e l  o f  the  ran g e  g iv e n  by  .S p iers  (1954 ).
Some a s sa y s  o f  th e  s to o l  l e v e l  o f  s tre p to m y c in  gave th e s e  r e s u l t s i -
Case ^1) -  213 u n i t s  p e r  gramme o f  f a e c e s .
Gase ^ l)  -  (one day l a t e r )  213 u n i t s  p e r  gramme o f  f a e c e s .
Case (2^ -  2 ,3^0  u n i t s  p e r  gramme o f  f a e c e s
Gase ( 3) -  200 u n i t s  p e r  gramme o f fa e c e s
Gase ( 4 ) -  800 u n i t s  p e r  gramme o f  fa e c e s
Gase (b ) -  230 u n i t s  p e r  gramme o f  f a e c e s .
The method employed in  th e s e  a s sa y s  was a s  fo llo w s  
C h lo rom ycetin .
3 grammes o f fa e c e s  w ere added to  3 m l. o f  d i s t i l l e d  w a te r ,  mixed 
w e ll  and a u to c la v e d  f o r  13 m in u tes  a t  15 pounds p re s s u re  (1 2 1 °0 ), A f te r  c o o lin g  
th e  m ix tu re  was c e n tr i fu g e d  and 0 .5  m l. o f th e  su p e rn a ta n t f l u i d  u sed  f o r  
a s s a y in g .
St rept onryoin.
5 grammes o f f a e c e s  were added to  5 m l. o f d i s t i l l e d  w a te r , mixed w e ll
and th e n  c e n tr i fu g e d  f o r  10 m inu tes a t  3>000 JR.P.M. The c l e a r  s u p e rn a ta n t
f l u i d  was t r a n s f e r r e d  to  a  S e itz  f i l t e r i n g  f l a s k  (E.K. pad) and n e g a tiv e  
p r e s s u re  o f  abou t 3 QO-I4QO in c h e s  o f  m ercury a p p l ie d .  0 .5  m l. o f  th e  f i l t e r e d  
e x t r a c t  was used  f o r  a s s a y in g .
On some o c c a s io n s  i t  was n e c e ssa ry  to  add a f u r th e r  5 m l. o f  d i s t i l l e d
w a te r  to  p re p a re  a  s o lu t io n  s u i t a b le  f o r  f i l t e r i n g .
The t e s t  organism  was K le b s ie l l a  pneumoniae in  an  o v e rn ig h t b ro th
c u l tu r e  and by a  tu b e  d i l u t i o n  te c h n iq u e  th e  e f f e c t  o f  th e  f a e c a l  e x t r a c t  on
th e  organism  m s  compared to  t h a t  o f  a  s ta n d a rd  ( f r e s h )  su sp en sio n  o f 
ch lo ram phen ico l o r  s tre p to m y c in  a s  th e  case  m ight b e .
The r e s u l t s  w ere a s  i s  shown r a th e r  v a r i a b le  though in  Gase ( l )  two 
r e s u l t s  w ere s im i la r .
One f u r t h e r  in v e s t ig a t io n  was done on th e  s t r e p to m y c in - t r e a te d  g roup . 
S e v e ra l a u th o rs , Welch (1950) F o rb es  (1953) have s t a t e d  t h a t  s tre p to m y c in  
i s  n o t  ab so rbed  from  th e  bow el. T his I  th o u g h t to  be a d o u b tfu l s ta te m e n t .
I t  may be t h a t  s tre p to m y c in  sho u ld  n o t be w id e ly  used  i n  m ild  i l l n e s s e s  such
a s  Som e D ysen tery  b ecau se  o f  th e  p o s s i b i l i t y  o f r a i s i n g  th e  r e s i s t a n c e  to  
th e  d rug  o f  th e  tu b e rc le  b a c d i l l i  i n f e c t in g  th e  g e n e ra l p o p u la tio n . This 
w ould ap p ea r t o  be a r a th e r  im probab le danger on th e  grounds o f  numbers 
t r e a t e d  a lc h e , b u t  i t  may n o t be so , and a c c o rd in g ly  an  a ttem p t was made to  
e s tim a te  th e  b lo o d  l e v e l s  o f  s tre p to m y c in  in  c a se s  t r e a t e d  w ith  t h i s  d ru g .
-  29 -
The f o i l  caving; te ch n iq u e  was used:™
O rganism :- K le b s ie l l a  H. S e n s i t iv e  to  from  0 .0 3  -  0.1 u n i t  S tre p /m l. 
Medium: -  H orse serum 2 volum es
10 G-lucose 1 volume
D i s t i l l e d  w a te r  2 volum es S t e r i l i s e d
P henol Red ( a g . s a t . s o l n . ) 1 .5  m l.
S ta n d a rd  S trep to m y c in  1 u n i t /m l .
This was p roduced  by w eigh ing  th e  a c tu a l  amount o f  S tre p S u lp h a te  
p r e s e n t  and m u ltip ly in g  t h i s  by th e  p o ten cy  in d ic a te d  p e r  mg.
P a t i e n t * s serum in a c t iv a te d  a t  56°C f o r  -g-hour t o  d e s tro y  com plement.
To ev e ry  20 m l. o f Medium 0 .4  m l. o f  an  18 -h o u r c u l tu r e  o f  K41 was 
added and d i s t r i b u t e d  i n  tu b e s  a s  fo llo w s
P in a l  0 .2 5  m l. 0 .125  . 0 .0 6 . 0 .0 3 . 0 .0 1 .
P a t i e n t* s  serum 0 .5  m l.} .—0 .5  nil} ml) ^jP.5 ml) ^ 0 .5  m l. ( 0 .5  m l.
Medium 0 .5  m l. 0 .5  ml)// C).5 m l) / 0 .5  m l) / 0 .5  ml. ( d is c a r d
C o n tro l S tr e p .  0 .5  ml) ^^-=70.5  ml) -^3.5 ml) -*0.5 ml) ml. (0 .5  m l.
Medium 0 .5  ml)-— 0 .5  m l ) ' 0 .5  m l) /  0 .5  m l ) / /0 .5  m l. (d is c a rd
D i lu t io n :  1 i n  2 ( -0 .2 5 )  1 i n  4  (0 .1 2 5 ) 1 i n  8 - ( 0 .0 6 )  1 i n  16 (0 . 03 ) 1 i n  32(0j0l)
When grow th o f K.41 o c c u rs  th e  organism  u t i l i s e s  th e  g lu c o se  p r e s e n t  
fo rm ing  an a c id ,  t h i s  a c id  changes th e  PH o f  th e  medium and co n seq u en tly  
changes th e  phen o l r e d  to  y e llo w . Range pheno l r e d  ( Red-ph 7 .4? y e llo w  a t  
ph 6 .4  and be lo w .)
T h e re fo re , by  com paring th e  d i l u t i o n  o f  th e  serum w ith  th e  c o n t ro l ,  
th e  amount o f s tre p to m y c in  i n  th e  l a t t e r  b e in g  known, th e  amount o f a n t i b i o t i c  
i n  th e  serum co u ld  be a s c e r ta in e d .
Eg: Serum d i l u t i o n  1 i n  8 i n h i b i t s  K.41 -  (0 .0 6  m l. a c tu a l  serum p r e s e n t ) .
C o n tro l ” 1 i n  8 ” K.41 -  0 .0 6  u n i t  p r e s e n t .
o . 0 ,0 6  m l. c o n ta in s  0 .0 6  u n i t  o f  s tre p to m y c in  -  1 m l. c o n ta in s  1 u n i t  o f 
s tre p to m y c in .
Or T est X S tan d a rd  Conc/m l. = _8 x  1 = 1 u n i t /m l .
C o n tro l 8
S era  f o r  ex am ination  w ere o b ta in e d  p r e - t r e a tm e n t ,  and th r e e  days 
a f t e r  th e  s t a r t  o f  tr e a tm e n t.  One odd f a c t  a t  once emerged and t h a t  was 
t h a t  some o f th e  s e r a  in h ib i te d  th e  grow th o f  th e  t e s t  organism  b e fo re  
t r e a tm e n t .  An e f f o r t  was made to  d i s t i n g u is h  betw een in h i b i t i o n  b e fo re  
and d u rin g  tre a tm e n t and by a  p ro c e s s  o f  d i l u t i o n  and in c u b a tio n  i t  was 
found  th a t  th e  p re - tr e a tm e n t  i n h i b i t i o n  was b a c t e r i o s t a t i c  o n ly  w h ile  th e  
tre a tm e n t in h i b i t i o n  was b a c t e r i i c i d a l .
-  30 -
R e s u lts  o f  th e  a ssa y s  w ere a s  fo llo w s
S treu to m y cin  U n its  p e r  m i l l i l i t r e  of Serum 
39 c ase s
P re - tr e a tm e n t T h ird  day o f  Tre  atm e n t
.06 .125 .25 .5 1 2 4 N il
I n h ib i t i o n  10 2 5 1 2
No I n h ib i t io n  29 4 7 1 7 2 2 1 5
I t  would ap p ea r, th e r e f o r e ,  t h a t  s tre p to m y c in  g iv e n  o r a l l y  i s  ab so rbed  
from  the  bow el, though to  a  l im i t e d  e x te n t .
I  am in d e b te d  to  Mr. S ta in to n  o f  th e  P az a k e rle y  H o sp ita l  L a b o ra to ry  
f o r  th e  d e v is in g  and o p e ra t io n  o f  t h i s  la b o ra to r y  in v e s t ig a t io n .
C o s ts .
A f a c t o r  to  be  reckoned  w ith  i n  tre a tm e n t i s  c o s t ,  and th e  c o s t  o f  
th e  v a r io u s  co u rse  o f d ru g s  u sed  i s  o f  some im p o rtan ce .
The c o s t  o f  t r e a t i n g  a  c h i ld  o f f i v e  y e a r s  w ith  a  c o u rse  o f  each  o f 
th e  d ru g s  i s  shown below .
The sulphonam ide c o u rse s  w ere f o r  seven  d a y s , and th e  a n t i b i o t i c  
c o u rs e s  f o r  f i v e  d ay s .
o ) S u lp h a th a lid in e 8 / 9 i
( 2) S u lp h asu cc id in e W 3 i
(3 ) S u lphag u an id in e ? / 6t
(4 ) S u lp h ad iaz  in e h /6
(5 ) C hloram phenicol 39/5
( 6 ) O ral S trep to m y cin 1 9 /2
(7) Terram ycin 23 /8
The c o s t  o f  th e  d ru g s  used  i s ,  however, o f sm a ll im portance com pared
t o  the inclusive cost of hospital treatment. This, in Fasalcerley Hospital 
in 1953, came to no less than £17.18.11 ♦, per week. Therefore, on the 
mean days in hospital, given in Table V a case treated with a sulphonamide, 
say s u lp h a th a l id in e, might cost £106.5.4. ? that treated with chloram phenaco l 
£81,8.2,, and with streptomycin £32,4.1. That is if twelve negatives are 
sought.
The ad v an tag es  o f  streptomycin are b ro u g h t o u t when i t  i s  seen  t h a t  
th e  tim e i n  h o s p i ta l  could he g r e a t ly  reduced for patients on this d ru g  as 
th e  f ig u r e s  g iv e n  in  T ab les V II and VIIA j u s t i f y  a  r e d u c t io n  o f  th e  clearance 
n e g a t iv e s  to  th r e e .  Only three cases would have b een  m issed  in  t h i s . s e r i e s  
by such  a  re d u c t io n . There a r e ,  how ever, o th e r  factors to  be ta k e n  in to  
acco u n t and th e s e  I  s h a l l  d is c u s s  l a t e r .
SECTION 4 .
Follow -up o f  c a s e s  a f t e r  d is c h a rg e .
Table V I I I  g iv e s  th e  r e s u l t s  o f  th e  fo llo w -u p  and i t  w i l l  be  
o b serv ed  t h a t  32 o r  15 .164 o f  th e  c a se s  produced  p o s i t i v e  r e c t a l  swabs 
p o s t  d isch a rg e*  T his may have been  due to  r e - i n f e c t i o n  a t  home o r  to  
i n t e r m i t t e n t  e x c r e t io n .  E i th e r  way i t  would appear t h a t  a  l a r g e  amount o f  
tim e and money had been  w asted  by a d m itt in g  th e s e  c h i ld r e n  to  h o s p i t a l ,
fo llo w s:-
The p a t t e r n s  o f e x c re t io n  o f S. Sonnei i n  th e s e  32 c a se s  was as
P  -  p o s i t iv e , N -  n e g a t iv e .
5N 1P ?N o v e r 83 d a y s .
3P 1N 3P 2N over 49 d ay s .
1P IN 1P 3N o v er 53 d ay s.
2P 5N 1P 3N e v e r  114 d ay s.
(5) 4N 1P 4H o v e r 47 d ays.
^ 6 )  IP  8N o v e r 39 days
(7) 2N 5P 5N o v e r  67 days
(8) 2N 1P 5N IP  1N o v e r 53 d ay s . 
v( 9) 1P 1N o v e r  48 days
■(10) 1P 6N 1P o v e r  35 days 
• (11) 1P 7N o v e r 53 d ays.
'1 1 2 ) 1P 7N o v e r 68 d ay s .
" ( 13) 1P 3N 1P 5N o v e r 55 days
( 14) 1N 1P 6ll o v e r 33 d ay s .
( 15) 1P 5N o v e r 145 days
( 16) 4N 1P 5N 1P 3N o v er 240 d ay s .
( 17) 2N 1P 8N o v er 33 d a y s .
(183 3N 1P 3N 1P 2N o v e r  83 day s .
Cl9) 7N 1P 3N -  3N o v e r 261 d ays.
*?20) ZP 8N o v er 83 d ay s .
(213 2N 1P 3N 1P 1 QrT o v er 68 d ays. 
(22) 3N 1P 6N o v e r 77 d ay s .
( 25) 6lT 3P 12N o v er 40 d ay s .
( 24) 1N 3P 4N -  3N o v e r 102 d ay s .
( 25) 7N 1P o v e r  34 d ays.
-(26) 1P 7N o v er 34 days.
(27) 7N 1P 1N o v er 39 days.
(28) 2H 1P 4N 1P 2N o v er 45 d ay s .
(29) 41 1P 9N o v er 101 d ay s .
( 30) 5N IP  o v e r 50 days,
( 31) 5N 1P 1N 1P 5N o v er 99
(32) 3N 1P 3N o v er 41 days,
\*y
d ay s
I t  i s  r a t h e r  interesting that e ig h t  c a se s  shou ld  show t h e i r  p o s i t i v e  
r e s u l t s  i n  th e  f i r s t  one o r  two specim ens o n ly . Here a g a in  th e  f in d in g  may 
be due to  th e  change to home fe e d in g  and c o n d itio n s  c a u s in g  a  f i n a l
intermittent excretion or the  patient's resistance overcom ing a re™infection,
-  32 -
The f a m i l i e s  o f 16 o f  th e  32 o ases  found  once a g a in  to  he e x c re to rs  
had been  in v e s t ig a te d  a t  th e  tim e o f  th e  o r ig in a l  i n f e c t io n ,  and a  t o t a l  o f 
23 e x c re to r s  o r  c a se s  were d isc o v e re d  i n  them. N in e teen  o f th e  f a m i l ie s  o f  
th e  32 e x - p a t ie n t s  were in v e s t ig a te d  a f t e r  th e  d isc h a rg e  o f th e  p a t i e n t ,
( in c lu d in g  12 o f  th e  16 o r ig i n a l l y  exam ined) and on ly  3 e x c re to r s  were found .
These f ig u r e s ,  a s  f a r  a s  th e y  g o , would seem to  in d ic a te  t h a t  th e  
32 p a t i e n t s  w ere d is c h a rg e d  in to  a  d im in ish e d  poo l o f  in f e c t io n ,  b u t a  p o o l 
o f  in f e c t io n  n e v e r th e le s s .
TABLE V I I I .
T reatm ent T o ta lC ases
Follow -up 
c o u p le te d  
to  e ig h t  
n e g a t iv e s
Less th a n  e ig h t  
n e g a t iv e s  o r  
in t e r r u p te d  
fo llo w -u p .
P o s i t iv e s
r e c u r r in g
Follow -up
n o t
p o s s ib le .
M is t.  K ao lin 47 30
mean days 





S u lp h a t h a l id in e 21
10
mean days 





S u lphasucc id in e 16
11 mean days 
fo llo w  up 
4 8 .2
2 2
12 .9 ,; .  .
1
S u lp h ag u an id in e 13
9 mean days 
fo llo w  up




S u lp h ad i az in e 13
9 mean days 





T o ta l
Sulphonam ides
63 39 9 12
19.09$
3
C hlorom ycetin 31
43 mean days 
fo llo w  up 




O ra l S trep to m y cin 50
38 mean days 





TOTAL: 211 130 23 32 4
P e rc e n ta g e s 71 .0 9 $ 1 1 .85$ 15. 16$ 1 .89$
~  53 ■”
SECTION 5
Home c o n d i t io n s ;  background- o f  i l l n e s s  and b r e a s t  fe e d in g ; u p se t o f  c h i ld
o ccasio n ed  by h o s p i t a l i s a t i o n .
The home c o n d i t io n s  o f  th e  p a t i e n t s  a d m itted  from t h e i r  own homes a re  
shown in  th e  fo llo w in g  t a b l e s .  Table IX shows th e  tope o f  home occupied#
The term  " o ld  row'* im p lie s  an o ld  tw o -s to r ie d  d w e llin g  w ith  th e  f r o n t  door 
opening  d i r e c t  on to  th e  s t r e e t  and a t o i l e t  i n  a sm all y a rd  a t  th e  bach .
There i s  no b a th  and th e  house i s  d i l a p id a te d .  The same ty p e  o f house w e ll 
m a in ta in ed  and w e ll f i t t e d  has been  term ed "o ld  row -  good c o n d it io n " . The 
te r r a c e  house i s  one s e t  back  from  th e  s t r e e t  g e n e ra lly  w ith  s te p s  to  th e  
f r o n t  d o o r . I t  has in d o o r s a n i t a t i o n  and has b ig g e r  rooms. This ty p e  o f  
p ro p e r ty  i n  good c o n d it io n  h as  been shown s e p a r a te ly .
The "o ld  b lo ck "  ty p e  o f  accommodation c o n s i s t s  o f  rooms in  o ld ,  ro s y  
l a r g e ,  w e l l - b u i l t  b lo c k s  o f  t e r r a c e  houses g e n e ra l ly  th r e e  and sometimes fo u r  
s to re y s  h ig h . These were once p a l a t i a l  r e s id e n c e s  occup ied  by th e  w e a l th ie s t  
i n  L iv e rp o o l, and a re  now slums f a l l i n g  in to  r u in .  The c e n t r e  o f  L iv e rp o o l 
around th e  U n iv e rs ity  i s  composed o f  t h i s  type  o f  p r o p e r ty .  I n  a l l  th e s e  
houses th e  co n v e rie n e e s  a re  shared  by n a y  f a m il ie s  and th e  b a th s ,  i f  s t i l l  
t h e r e ,  a re  no lo n g e r  u s a b le .
The few -p riv a te  homes listed ore modern houses in good c o n d itio n  w ith  
b a th s  and a l l  th e  u s u a l c o n v en ien ces . The " c u b ic le s "  a re  l o c a l  a u th o r i ty  
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T errace OldT errace
cohS ifeon
Old
Block C u b ic le s
27 23 6 4 27 Q 28 3 41 5
..... ......-  ,»■
35, b 65/o1
I t  w i l l  be observed  from  t h i s  ta b le  t h a t  65, j o f th e  p a t i e n t s  came from  
f a m i l ie s  occupying i n f e r i o r  ty p e  accom m odation. T h is , how ever, does n o t im ply 
th a t  Sonne D y sen te ry  i s  more p re v a le n t  i n  such  f a m i l i e s ,  b u t  m ere ly  r e f l e c t s  th e  
housing  p o s i t i o n  in  L iv e rp o o l. The f a c t  t h a t  351 o f  th e  c a se s  l iv e d  i n  good 
homes i s  r a th e r  more n o tew orthy  as  in d ic a t in g  th e  u n iv e rs a l  p re v a le n c e  o f  th e  
d is e a s e .
Table X shows th e  mean d e n s i ty  o f  o cc u p a tio n  and T able XI th e  s le e p in g  
arrangem en ts  a s  th e y  a f f e c te d  th e  p a t i e n t .
TABLE X
F a m ilie s Numbers i n  home
r
A d u lts
------ ---------  '
C h ild re n Rooms Bedrooms
173 990 483 509 668 00
The mean number o f in d iv id u a ls  p e r  house i s  5*72, A ll c h i ld r e n  of 
t e n  y e a r s  and ov er have been  c l a s s i f i e d  as a d u l ts  i n  o rd e r  to  conform  to  
Housing Act s ta n d a rd s .  A f u r t h e r  s u b t r a c t io n  to  com plete  th e  co n fo rm ity  to  
th e  A cts i s  r e q u ire d ,  nam ely, t h a t  o f  f o r t y - f i v e  b a b ie s  u n d er one y e a r  w hich 
a re  d is re g a rd e d  u n d er th e  Acts* The rem ain ing  c h i ld r e n  a re  co u n ted  as  o n e -h a lf  
each . The t o t a l  number o f  ’'p e r s o n s ” i s ,  th e r e f o r e ,  715? and th e y  occupy 668 
rooms o r  1 .07  '’p e r s o n s ” p e r  room and 1 .8 7  p e rso n s  p e r  bedroom.
The R e g is t r a r  G e n e ra l 's  One P e r  C en t. Sample T ab les from  th e  1951 
Census g iv e  th e  number o f  in d iv id u a ls  p e r  room in  L an c ash ire  a s  1 .0 1 . The 
a c tu a l  mean number o f  in d iv id u a ls  i n  t h i s  in v e s t ig a t io n  was 1 .4 8  p e r  room, 
t h a t  i s  ap p roach ing  the C e n tra l  C lydeside  f ig u r e  o f  1 .5 5  in d iv id u a ls  p e r  room. 
The number o f  in d iv id u a ls  p e r  bedroom was 2 .6 .
TAELS XI
Number i n  p a t i e n t ’ s Number in  p a t i e n t ’ s P a t i e n t  w ith
r— . ...... .. .... • — " "
B ed c lo th es
bedrooms beds own bed Good A dequate In a d e q u a te
538 308 84 53 96 24
There b e in g  173 p a t i e n t s  th e  mean number o f in d iv id u a ls  s le e p in g  i n  th e  
p a t i e n t ' s  bedroom i s  3*11 and s le e p in g  i n  th e  p a t i e n t ' s  bed 1 .7 7 . However,
84 o f  th e  p a t i e n t s  had t h e i r  own bed  o r  c o t ,  so  t h a t  th e  o th e r  89 p a t i e n t s  had 
a  mean number o f 2 .6 2  in d iv id u a ls  p e r  bed .
An a tte m p t was made to  a s s e s s  th e  adequacy o f th e  bed c lo th e s  p a r t l y  
a s  a  gu ide to  th e  mother* s e f f ic ie n c y  and p a r t l y  because i t  was th o u g h t t h a t  
in a d eq u a te  b la n k e ts  m ight make th e  fam ily  ten d  to  huddle to g e th e r ,  and th u s  
f a c i l i t a t e  th e  sp re a d  o f i n f e c t io n .  The p e rc e n ta g e  o f c a se s  w here bedding  
was th o u g h t to  be in a d e q u a te  was 13*81.
The mean number o f  b read w in n e rs  p e r  fa m ily  was 1.17? th e re  b e in g  on ly  
one b read w in n er in  158 c a se s  and more th a n  one in  15. The average household  
i n  th e  co u n try  i s  su p p o rted  by 1 .75  b read w in n e rs  (The E conom ist, 1954). 
F u rth erm o re , th e  mean number o f  in d iv id u a ls  p e r  house i n  ou r c a se s  was 5 , 12  
w hereas th e  mean number o f  in d iv id u a ls  p e r  i n d u s t r i a l  household  i s  3 *77»
(The Econom ist, 1954)*
Our fa m il ie s  i n  t h i s  in v e s t ig a t io n ,  th e r e f o r e ,  had more members and 
few er wage e a rn e rs  th a n  th e  av e ra g e . This would be ex p ec ted  i n  f a m i l ie s  where 
th e  c h i ld r e n  a re  young, and o f c o u rse , t h i s  I s  th e  type o f  fam ily  where 
S . Sonnei in f e c t io n  i s  most o b v io u s .
S o c ia l G rades.
The R e g is t r a r  G eneral in  h i s  D ecenn ial Supplem ent f o r  1951 shows th e  
p e rc e n ta g e s  o f  th e  w orking p o p u la t io n  i n  each  s o c ia l  grade as f o l lo w s : -
-  35 -
S o c ia l Grasie  I  - j  e 4  '
t» u I I  - 15«2-if M I I I  - 51.95»1 I! rv  - 15.75If tr v - 12.35
The p e rc e n ta g e  o f unemployed m ales i s  u s u a l ly  betw een 25 and 3/5. The 
p e rc e n ta g e  o f unemployed, f a th e r s  in  our f a m i l ie s  was 12.8,5 and th e  p e rc e n ta g e s  
i n  the  s o c ia l  g rad es  a re  shown b e n e a th
S o c ia l Grade I  - 0/b
tt it I I  - . 6 1 o
i» it I I I  - 47*85$
it it IV - 9 .8 1 $
it it V - 28. 834s
G ases o f  Sonne D y sen te ry  in  f a m i l i e s  o f  S o c ia l  G rades I  and I I  a re  
r a th e r  u n l ik e ly  to  come to  o u r n o t ic e ,  b e in g  d e a l t  w ith  p r i v a t e l y  by t h e i r  own 
d o c to rs  and n o t o f te n  n o t i f i e d ,  so th a t  th e  s o c ia l  s c a le  o f  th e  c a s e s  v/hich 
a re  n o t i f i e d  would te n d  to  be w eig h ted  to  th e  lo w er end . However, in  v iew  o f  
th e  r e l a t i v e  numbers in v o lv e d , t h i s  w e ig h tin g  cou ld  n o t be g r e a t .
There i s  l i t t l e  d i f f e r e n c e  betw een th e  R e g is t r a r  G e n e ra l 's  p e rc e n ta g e  
in  S o c ia l  Grade I I I  and th e  p e rc e n ta g e  i n  t h a t  g rade  in  th e  group u nder 
in v e s t ig a t io n .
The re a l, d i f f e r e n c e s  l i e  i n  G rades IV and V and in  th e  unemployed, th e
R e g is t r a r  G e n e ra l 's  f ig u r e  b e in g  28/b and 2/S to  J>%9 a s  a g a in s t  38$ and 1 2 .8 $ .
Sonne D y sen te ry  would seem from th e s e  f ig u r e s  to  be more p r e v a le n t  i n  th e  
low er s o c ia l  g ra d e s .
S tan d a rd  o f  M o th e rc ra f t .
The s ta n d a rd  o f  m o th e rc ra f t  was e s tim a te d  on th e  b a s i s  o f  th e  m o th e r’s 
f e e d in g ,  c lo th in g ,  and h an d lin g  o f th e  c h i ld r e n ,  to g e th e r  w ith  th e  c le a n l in e s s  
and equipm ent o f th e  home, r a t h e r  on th e  l i n e s  o f  T hw aites (1952)*
The s ta n d a rd  was c la s s e d  a s  good i n  39.45? average i n  1.6/ j and p o o r
i n  14*2/S. The homes th em se lv es  were a s s e s se d  as  c le a n  in  58*95$ o f  c a s e s ,  
f a i r l y  c le a n  i n  27.06$  and d i r t y  in  13*87,5. Only 18 , o r  10.5/5 o f th e  m others
went o u t to  work, and same o f  th e se  s a id  t h a t  th e y  d id  no t do so r e g u la r ly .
P re v io u s  I l l n e s s e s .
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As v e i l  as th e se  common illnesses w o  children lad had t if :>er cu lo u s 
m e n in g it is ,  one p le u r i s y ,  one a p e lv ic  a b s c e s s , two in f e c t iv e  h e p a t i t i s ,  
two s c a r l e t  fever, two asthm a, one r u b e l l a ,  one rh eum atic  f e v e r ,  one 
m a ln u tr i t io n  and th r e e  c o m o ils io n s . Two children s u f fe re d  from  r e t r o l e n t a l  
f ib r o p l a s i a ,  one bad a h a re  l i p  and com plete c l e f t  p a l a t e ,  one had been  o p e ra te d  
on for c o n g e n ita l  im rrow ing o f  th e  oesophagus, and one was m e n ta lly  d e f e c t iv e .
The d i s t r i b u t i o n  o f th e se  i l l n e s s e s  amongst th e  c h i ld r e n  and th e  ages o f 
the  c h i ld r e n  a re  shown in  A ppendix I ,
I  cannot say f o r  la c k  o f  a s ta n d a rd  f o r  L iv e rp o o l c h i ld r e n  w hether 
t h i s  in c id e n c e  o f  d is e a s e  i s  w ith in  norm al l i m i t s  o r  n o t ,  b u t c e r t a in ly  as f a r  
a s  th e  f i r s t  f o u r  i l l n e s s e s  a re  concerned  i t  i s  w ith in  such  l i m i t s .
The number o f  c h i ld r e n  p re v io u s ly  a f f e c te d  by g a s t r o - e n t e r i t i s  o r 
d y s e n te ry  was 37 and o f th e s e  31 w ere u n d er f i v e  y e a r s ,  seven  b e in g  under one, 
se v e n te e n  betw een one and th r e e  and seven  betw een th re e  and f i v e .  The numbers
o f  c h i ld r e n  in  th e s e  age g roups i n  c h i ld re n  u n d er i n v e s t ig a t io n  was 27, 76 and
4-5 r e s p e c t iv e ly  ( Table I I )  . The p e rc e n ta g e s  hav ing  p re v io u s ly  had g a s t r o ­
e n t e r i t i s  o r  d y se n te ry  w ere, th e r e f o r e ,  25 .9 p , 22.3; j and 15 .5/A
25. 91 o f  th e  c h i ld r e n  under one y e a r  w ere, th e r e f o r e ,  hav ing  t h e i r  second 
e x p e rie n c e  o f  i n t e s t i n a l  i n f e c t io n .
The f u l l  l i s t  o f  p re v io u s  i l l n e s s e s  i s  s e t  o u t by  age groups i n
Appendix I  and i s  a ls o  shown in  r e l a t i o n  to  b r e a s t  fe e d in g .
B re a s t F eed in g .
26.251  o f 160 c h i ld r e n  had been  w ho lly  b o t t l e  f e d , and 73*251 had 
re c e iv e d  a t  l e a s t  some b r e a s t  fe e d in g . The p e rc e n ta g e  o f m others  who had 
abandoned b r e a s t  fe e d in g  in  each  month i s  shown in  Table X I I I .
TABLE X III
Under 1 
month 1 + 2+ 3+ 4+ 3+ 6+ 7+ 8+
1 6 .9 4 1 8 .6 4 13.32 1 6 .9 4 10.16 4 .2 4 5*93 3 .3 8 10.16
Hughes (1948) found  th a t  291 o f  m others had abandoned b r e a s t  fe e d in g  by 
th e  tim e th e  in f a n t  was th re e  months o ld .  The p e rc e n ta g e  shown in  Table X III  
i s  49A. Dimmer (1949) s t a t e d  t h a t  49 .7 a  o f  h is  c a s e s  hod g iven  up b r e a s t  
f e e d in g  a t  th r e e  months.
Ross (1931) s t a t e d  t h a t  i n  1929/30 on ly  23. • o f m others had g iv en  up 
b r e a s t  fe e d in g  a t  th re e  m onths, whereas in  1949 no l e s s  th a n  63. 8,0 had done so . 
W estropp (1933) however, found t h a t  on ly  16 .2 1  o f  h e r  c a se s  had ceased  to  
b r e a s t  f e e d  a t  th re e  m onths.
The breast feeding e x p e rie n c e  o f the children in this i n v e s t ig a t io n  would, 
therefore, appear to have been reasonably gooo. d v  British standards.
37 -
EFFECT ON THE CHILD QF HGSPITALIS ATIQN
I t  i s  s ta t e d  by Bowlby (1952; th a t  th e  p h ases  o f developm ent o f  th e  
c h i l d ’ s c a p a c i t y  f o r  human r e l a t io n s h ip s  can  be b ro ad ly  p la c e d  i n  th r e e  groups
1. The phase during -which the infant is in the course of establishing a
relationship with a clearly identified, person - his m other; this is 
n o rm ally  achieved by five or six months of age,
2 . The p h ase  d u rin g  w hich  he needs her as an ever-present companion:
t h i s  u s u a l ly  c o n tin u e s  until about h i s  t h i r d  b ir th d a y ,
3 . The phase  d u r in g  w hich  he i s  becoming a b le  to  m a in ta in  a r e l a t io n s h ip
w ith  h e r in  a b s e n t ia .  D uring th e  f o u r th  and f i f t h  y e a r s  such a  
r e l a t io n s h ip  can  on ly  be m a in ta in ed  i n  fa v o u ra b le  c irc u m s ta n c e s , and
f o r  a  few  days o r  weeks a t  a  tim e ; a f t e r  seven  o r  e ig h t  th e  r e la t io n s h ip  
can  be  m a in ta in ed , though  n o t w ith o u t s t r a i n ,  f o r  p e r io d s  o f  a  y e a r  o r  
more.
Some deg ree  o f  u p se t w ould, th e r e f o r e ,  be expec ted  in  young c h i ld re n  
a d m itte d  to  h o s p i ta l  f o r  p e r io d s  o f  a month o r  m ore, 683 o f th e  c h i ld r e n  in  
t h i s  in v e s t ig a t io n  were under f i v e  y e a rs  o f age and 88 ; under te n  y e a r s ,
34% o f  th e  u n d e r - f iv e  group d is p la y e d  g r e a te r  o r  l e s s e r  d e p a r tu re  from  t h e i r  
p re -a d m is s io n  c h a r a c te r s  on r e t u r n  home.
The m a te r ia l  does n o t le n d  i t s e l f  to  sum m arisation , and th e  r e p o r ts  on 
each  c h i ld  a re  p re s e n te d  in d iv id u a l ly ,  in  b r i e f ,  by age groups
Under 1 Y ear
i n  H o sp ita l Age P a r t i c u l a r s  o f Upse t .
30 9 /1 2 F o r s i x  weeks was f r e t f u l  and would n o t 
have m other o u t o f  s ig h t .
43 6 /12 F r e t f u l  and re fu s e d  to  use p o t ,  h as  
n o t r e t r a in e d  fo u r  months l a t e r .
49 11 /12 F r e t f u l  f o r  a  few days o n ly .
54 8 /1 2 C h ild  f r e t f u l  f o r  a  week, b u t th e r e  
was a  new baby i n  th e  home.
Under 2 Y ears
27 1 ,8 /1 2  C rie d  and scream ed a  g r e a t  d e a l  f o r  a
few  d ay s, th e n  s e t t l e d  down,
32 1 ,8 /1 2  F o r 6 to  7 weeks was v e ry  d i f f i c u l t  to
h a n d le , woke ip  scream ing  a t  n ig h t ,  would 
n o t e a t  o r  le a v e  m other.
24, 1p . For 2 months cried a great deal and would
n o t leave mother, also screamed at night. 
Still nervous of strangers 6 months later.
Under 2 Y ears ( c o n tin u e d )
Age P a r t i c u l a r s  o f U pset
1*5 /12  Would n o t go in to  c o t .  Had scream ing
a t ta c k s  and was v e ry  f r e t f u l  f o r  2 weeks,
1-jk) Was n ervous and had scream ing a t t a c k s .
) These began to  w ear o f f  a f t e r  2 w eeks.
) Twins.
1-2. J F r e t f u l  f o r  2 w eeks. R eacted  to  v i s i t o r s
) by in c o n tin e n c e .
1 .8 /1 2  U pset and f r e t f u l  f o r  sane w eeks.
1 y e a r  F r e t f u l  f o r  2 d ay s.
1 y e a r  F r e t f u l  f o r  a  few  w eeks.
18 /12  A ggressive  and bad-tem pered  f o r  3 to  4
w eeks.
18 /12  B ad-tem pered f o r  one week.
1 y e a r  A l i t t l e  f r a c t i o u s  f o r  2 w eeks.
1.2}/12 F o r 2 to  3 months h a te d  t o  be l e f t  a lone
and r e fu s e d  to  go in to  c o t .
1 . i i / l 2  V ery nervous and f r e t f u l ,  a ls o  l o s t
c o n t ro l  o f  b la d d e r  f o r  o v e r 2 months.
1 .7 /1 2  Appeared r a t h e r  w i l f u l ,  and o f te n  c r ie d
w ith  ra g e  o v e r 2 to  3 w eeks.
Under 3 Y ears .
2 y e a r s .  F o r 3 to  4  weeks would n o t e a t ,  s le e p ,
n o r  le a v e  m other.
2 .5 /1 2  F o r 3 to  4  weeks c r ie d  a  g r e a t  d e a l  and
clu n g  to  m other.
2-y. U pset f o r  one month. C rie d  a  l o t ,  would 
n o t  le a v e  m other, would n o t go to  s le e p  
a t  n ig h t .
2 y e a r s  Was d i f f i c u l t  to  r e t r a i n  to  p o t  and
r a th e r  f r e t f u l  f o r  3 weeks.
2 .3 /1 2  R a th e r d is o b e d ie n t and naugh ty  f o r  about
2 m onths.
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Under 3 * e a rs  (c o n tin u e d ;
Days i n  H o s p i ta l  Age P a r t i c u l a r s  o f U pset
47 2 y e a rs  Screamed and c r ie d  a l o t  f o r  14 days,
42 2y. U pset b ad ly  f o r  6 w eeks, s t i l l  f r ig h te n e d
o f  s t r a n g e r s .  Has tem per ta n tru m s and i s  
r e s t l e s s  a t  n ig h t ,  f r e q u e n t ly  w aking up.
61 2 y e a r s .  Naughty and d is o b e d ie n t  f o r  3 to  4  w eeks.
2 6  2o3/"I2 No a f f e c t io n  f o r  m other a t  f i r s t  -
im proved in  5 w eeks. D iso b e d ie n t w ith  
scream ing  f i t s  f o r  3 w eeks.
34 2-g-. B ad-tem pered f o r  3 w eeks.
62 2 .1 1 /1 2  F o r 4  to  3 weeks v e ry  naughtjr and
d is o b e d ie n t .
47 2y. V ery f r e t f u l  and d i f f i c u l t  w ith  food  f o r
o v e r  2 m onths.
Under 4  Y ears .
53 3 y e a r s  V ery bad-tem peped, and woke up a t  n ig h t
f o r  2 m onths. S t i l l  r a th e r  sh o rt- te m p e re d  
6 months l a t e r ,
46 „ 3v* Would no t e a t  f o r  2~p w eeks, r e s t l e s s  a t
n ig h t ,  c r ie d  a  g r e a t  d e a l .
43 3 y e a r s  F r ig h te n e d  o f  s t r a n g e r s  and s t i l l
t e r r i f i e d  o f  am bulances 6 months la t te r .
32 3*2/12 G ried  a  l o t ,  was r e s t l e s s  a t  n ig h t ,  b ad -
tem pered  and would n o t le a v e  m other f o r  
about 1 month.
28 3 i .  F o r 3 weeks had to  be c a r r i e d  to  bed , and
o c c a s io n a lly  woke up scream ing .
23 3 y e a r s  Temper ta n tru m s , w ith  k ic k in g  and scream ing
f o r  te n  d ay s ; co n tin u ed  f r e t f u l  f o r  
3 w eeks.
Under 3 Y e a rs .
78 4y. For 2 to  3 weeks c r ie d  a g r e a t  d e a l and
was v e ry  r e s t l e s s  a t  n ig h t .  Was v e ry  
o b s t in a te  and bad-tem pered .
30 4 y e a rs  G ried a g reed  do e l and c lu n g  ic  m other f o r
j  months, I t i l l  d i s t r u s t s  s t r a n g e r s
• • n : O i -  : l . A  C: - 1 . .
Under 3 Years (continued;
days in H o s p i ta l  Age Particulars of Upset.
33 4 years For 4 to 3 weeks she ate little, clung to
h e r  nother and cried a great d e a l .
46 44  y e a r s  F or 6 to 7 weeks was very obstinate,
re fu s e d  to  e a t ,  and 7/as r e s t l e s s  at n ig h t .
28 4  y e a rs  O ff food f o r  a  few  days.
83 4  y e a r s  V ery f r e t f u l ,  e a s i l y  t i r e d .  Not back  to
norm al i n  one m onth.
. J 60 44 y ea rs  For 3 to  4  weeks r a th e r  w hin ing  and
d i f f i c u l t  w ith  food  and s le e p .
Under 6 Years
39 5 years For 4 months c r ie d  e a s i l y ,  woke Lip a t
n ig h t ,  and was v e ry  o b s t in a te ,
24 5 4  y e a rs  P o o r a p p e t i t e  f o r  one week.
30 5 y e a rs  Very  f r a c t io u s  and d i f f i c u l t  f o r  3 to  4
h  ' w eeks. Im p o ssib le  to  r e c t a l  sw ab.(R .C .H )
31 34  y e a r s  V ery u p se t f o r  6 vv O 0 jv 31 He shouted, swore
and would n o t e a t  o r  sleexe. T r ie d  to  
s ta b  me (R.C.M) w ith  a p a i r  o f  s c i s s o r s .  
S t i l l  d i f f i c u l t ,  though much ca lm er,
3 months l a t e r .
26  5 i  y e a r s . No a p p e tite , c r ie d  e a s i l y ,  and was v e ry
s e n s i t i v e  f o r  ov er s i x  w eeks.
Under 7 Y ears .
28 64 y e a r s .  L i s t l e s s ,  nerv o u s, and w ith  no a p p e t i t e .
Did n o t s le e p . Began to  re c o v e r  a f t e r  
t e n  d ays.
60 6̂ 4 y e a r s .  S u lle n , o b s t in a te ,  and bad -tem pered  for
4  to  3 weeks.
Under 8 Y ears .
26 7 y ea rs . Loss o f  a p p etite  f o r  some v/eeks.
Under 12 Y e a rs .
I and irritable for about a 
10 -ears. Listless for a fey/ days.
20 11 years. .oao-tei:
week,
39
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TABLE XIV
C h ild re n  a f f e c te d  by h o s p i t a l i s a t i o n  
SUMMARY
Ages to  9+ (n o t in c lu d in g  one ca se  o f  
. 10 .years and one o f  11 yea rs)
1 + 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+
Numbers a f fe c te d  
at each age 4 15 12 6 7 5 2 1
Numbers in  th e whole 
group a t  th e se  ages 27
1 ~2+ 3-4+ 5-9+
76 45 44
P ercentage
a f fe c te d V$fo 35.5% 28.8;$ 1 8 .27/i>
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Section 6
Is it necessary or advisable to admit cases of Sonne
dysentery to hospital?
1. Cases and carriers occurring in general hospitals and 
other institutions must be transferred to an isolation 
hospital. These comprised. 37% (61 cases) of the group 
under investigation.
2. Only 2% of the cases admitted were in poor general 
condition,
3. The symptoms were mild. 36% had blood in the stools but 
this was small in amount 11.5% of the cases only had a 
temperature of luu F or over. Only 32% had a temperature 
above normal at all.
4. The diarrhoea lasted approximately seven days (b.bl) and 
of this period one third was over before admission and 
two thirds over before treatment began.
5. The follow up after discharge revealed that I5.1b% of the 
cases again became excretors after discharge.
6. Table XV shows the amount of infection in seventy nine 
families.
Table XV.
U-5 yrs. 3-5 ,yrs 6-9 yrs 10-14 yrs 15 yrs..
Male Fern. Male Fern. Male Fern. Male Fern.
Total Nos. 57 32 39 37 30 24 17 10 177
Infected 41 24 23 29 16 13 6 2
21
6M : 15 F
Percentage 72% 75% 59% 76% 53% 54% Mf 20% 12%
These figures agree with those of Shaw (1953) in that 
children of nine years and under are most heavily affected 
but a preponderance of infections in males is not shown until 
the ten to fourteen years age group is reached. The percentage 
of adults affected is less than half that found by him.
Another divergance from Shaw's figures is that he found babies 
of under one year less heavily infected than older children,
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but of the nineteen babies under one year in these seventy 
nine families, 14 or 73% were infected. The admission of 
one or two cases from each family would hardly affect this 
pool of infection.
7. The previous illness and breast feeding history of 
the children would seem to indicate that they had 
not suffered from any particularly adverse factors 
under these headings except in that the babies had 
had a heavy previous experience of gastro enteritis 
and dysentery. The numbers involved in this group 
were, of course, small.
From a consideration of all these matters it would seem 
that there is little if any medical or epidemiological 
reason for admitting cases of Honne dysentery to hospital. 
However social factors must be tahen into account.
The cases tended to come in greater proportion from the 
lower social grades and also by reason -of the families being 
’young" families there was not so much money per head 
available as in the "average" family, b5% of the families 
occupied old or cramped accommodation. In spite of this 
64 or 48.5% of the patients had their own bed or cot at home.
The standard of mothercraft was assessed as poor in only 
14.2% of cases. There is one very important reason for not 
sending young children to hospital unless it is absolutely 
necessary and that is the extent to which the children are 
disturbed by being removed from their parent's care.
To sum up. There is no medical reason for admitting cases 
of Sonne dysentery to hospital and where the child has its' 
own bed and the standard of mothercraft is considered 
adequate the child should be nursed at home.
Section 7.
Conclusions.
1. Oral streptomycin is, in Liverpool, at the present 
time, the cheapest and most efficacious drug for the 
treatment of sonne dysentery.
2. Cases, Unless there are adverse home circumstances, 
should not be admitted to hospital but should be treated 
at home.
3. The Isolation Hospital should, when treating those 
cases and carriers of qonne dysentery from other hospitals 
and those from unsuitable homes, continually investigate
- 44 -
the efficacy of established and new drugs.
4* Arrangements should be made for the results of these 
investigations to be passed on to the general practitioners.
Section 6.
Summary. :
1. A brief review of the rising tide of shigella Sonnei 
infection and of the literature concerning it has been 
given.
2. An attempt covering 211 cases has been made to assess 
the relative value, in the treatment of Sonne dysentery, 
of the commonly used sulphonamides, suiphathalidine, 
sulphasuccidine, sulphaguanidine and sulphadiazine,
of chloramphenicol and or oral streptomycin. These drugs 
were assessed against each other and against a control 
group treated with kaolin. Streptomycin was superior 
to the others as it produced bacteriological clearance 
in a mean period of 3.5 days, as against 6 days for 
chloramphenicol, 14 for the sulphonamides and 18 
for the control group.
3 . 15.16% of the cases once again became excretors of 
shigella sonnei within a short time of discharge from 
hospital.
4. The home background of the case was investigated and 
it was found that the lower social grades were rather 
heavily represented. Nevertheless 48.5% of the patients 
had their own bed or cot at home and in only 14.2%
of cases was the standard of mothercraft classed as poor.
5. The necessity or otherwise of admitting cases of
sonne dysentery to hospital was discussed. It was shown 
that few of the children were really ill only 2% being 
classed as in poor general condition. The diarrhoea 
lasted for approximately seven days and one third of 
that period was over pre admission and two thirdspre 
treatment.
The heavy family infection from which the child was taken 
and to which it returned was shown.
It was recommended on medical and financial grounds 
that cases should not be admitted to hospital unless 
the home conditions were adverse.
45 -
6. The medical grounds, for refusing admissions included 
the definite danger of disturbing the child by 
separating it from its mother. Such an upset did 
occur in 34$ of children under five years.
7. It was further recommended that the Isolation Hospital 
should continually investigate established and new 
methods of treatment and that arrangements should be 
made for passing information so gained to general 




















































































1 6 / 1 2 1 / 2 +
2 9/12 6 /6 2 4- +
3 1 4 / I 2 6/52 +
4 W 1 2 i t
...... i
5 7/12 1/52 -I-
6 1 1 /1 2 6 /6 2 H- H- +
7 1 / 1 2 § 1 2
8 4/12 B +
9 1 / 1 2 2 / 2 +
1 0 1 / 1 2 242 - r
1 1 1 1 / 1 2 8 /1 2
1 2 2 / 1 2 2 ^ 2
13 7/12 2 l 2
14 8 / 1 2 B
15 1 4 /1 2 $62 Pre aatur e 41' b .14DZ# + 4,
16 1 / 1 2 242 -r
17 6 / 1 2 4/52 +
18 8 / 1 2 4 /1 2
19 9/12 3 l 2 i >
2 0 9/12 2 l 2 :
.. . . . .  ..1 •




























































































































24 ]Qi2 $ .2
25 1Q12 4 /L Z




































































































27 1.102 N.K +
AGE I f
28 1.8/42 2/12
29 1.^12 £>/l2 •+■ +-f
30 L.4/12 N.K + +
31 1 B + +Sme











36 *̂TT"-1-2 e/L2 +
37 1.442 2 / 6 2 4-
38 l.§ 4 2 B ’





42 1.342 3/12 ~r
43 I t 3 l2
44 L ^ l2 3^2
45 1.3/12 B .U -U +
46 I t H.K



















































































71 3.51 2 1/12
72 2 t ^ 6 2 + r-
73 3.H& 9^2 -r ----- ------
74 2 #L2
75 2 i 7/52
76 2 4A 2j i
r " ' —
77 2 B
78 2JJ& §42 -U
79 2 i m. + In feci ive Hep a t i t l
80 2 7 / 1 2 Xls
» + 4
81 2* 9 / 1 2
82 2 NK 4
83 2 i 9A2
84 2.9/12 m -f- •r
85 2/L2
86 2jgi2 2/12 + -
87 2 f £/12 + + + -r
88 2 ^52 + +
89 3.3/L2 B -r
90 2 .3 ^ tA 2 -1- — .— -
91 2.3/L2 ^365




9 4 2.5/J2 4/12
- ----
+
95 2 .3 /1 2 7/52
.
1 :
1 <Sj I *M 1f ! 1 pi




f cdJ .H • 8
Q '
f-1 f'B 1i ! 13 pi 1* F:< o1 {ij Ph
I r  i 1r -  =
rs3 •«H0
• H
j 03 • H
1 4s 03! * r-i Pi
I - P O
0 E-i
97 &1Q12 ;Tuyerctlouis g

























































































































120 4.10.2 3/12 -r ~r ’










125 4 .g i2 B + +
126 4 m *T- + +
127 44 Z j l Z . ~b H- +
128 4 B -r
129 4 3/12
130 4 B -> -t-
131 44 ]^665 r 4, - TuI:€
"ber
n in




132 4 5/52 Rh. su m  i i t ic F e i e r +

















































•HIw 1 ©jp 1 CDd 1 ,'r̂© i -p8 .hO rd Pi o •p a  











| i |------ -
1 03-Hop»r4r—!rp«rH©doe-<
134 5 B ,
AGE 5+
;y j +4 ■mP ie
. !
i r is
135 5 t 3/12 -f
i
136 5 9/12





139 5 . $12 B -----
140 5 6/52 4-
141 5 t B P el iric abs( :ess
142 5 t 3/12
1 4  -143 5*6/12 1/12 a.
144 5 2/52 | j
145 5o- 1/52 ! 1 +■
146 5 | 6/12 -r + '
147 5 B Sea r le t Fe- ie r
148 5 i 9 /12 + + -r
149 5 i 9/12 ~r + +


























































































151 &i B - S ’
AGE 64"
152 6 B iisi ihma •f- +
153 6 i 5/12 4* -U -r -i- a i t e l l ; i +
154 6|- 3/12 + -d
155 6 4/12 jr -h




































































158 7 3/52 H- /-
159 7 M Con' 7Ul{don 3 H-
160 7 6/52 + + "f" i
161 7 B +



















































































163 8 6 /2










































































































171 1 0 3/12
A.GE 10 and upw ir d s
' + J--H
172 11 B +
173 11 B + -r 3 c a r le t  fe v e r
174 1 Z & 2 9/12 ?  ] iheui i a t i 3 fe v er
175 12 f f i + •b
176 13 4 /1 2 + ip p « ndi< d t i 3
TOT? TjTrr* r n ju  rrr\?  Q
(1 ) "On th e  S ta te  o f th e  P u b lic  H e a lth " , R eport o f  th e  C h ie f M edical 
O f f ic e r ,  M in is try  o f H ea lth  (l 933) 52.
(2) C lo v e r, J .  A ., M onthly B u l le t in  o f th e  M in is try  o f  H e a lth  and th e  
P u b lic  H ea lth  L ab o ra to ry  S e rv ic e . March 1917.
( 3) P a id , J u ly ,  1919.
( l )  R oelcke, IC., N euberger, M. (1 9 H ) Muench Med., Y/och 88, 613.
( Summary from  J .  Amer, II.A ss. (1911) 117, 2105). Reviewed 
B u l le t in  o f  H ygiene 1911.
( 5 ) Stowman, E. (1915) E p id em io lo g ica l In fo rm a tio n  B u l l e t i n  o f  U.II.R. R. A.
H ea lth  D iv is io n  (vfashington D .G.) 1, 101. Reviewed B u l l e t i n  o f  
H ygiene, 1915.
(6 ) F e ls e n , J . ,  W olasskg, W« 1953-
" Jo u rn a l o f th e  American M edical A ss o c ia tio n " , 153? 1069.
( 7 ) P e l sen , J .  (1931) Quoted b,y W eil, A .J , 1913. Jo u rn a l o f  Immunology. 16 . 13 .
(8 ) N is b e t, B.R. (1938) "M edical O f f ic e r "  59? 87.
(9 ) Y feil, A .J . (1913) J o u rn a l o f  Immunology 16, 13. •
(10) Lew is, I .C . ,  C la ire a u x , A.E. (1951) L ancet 769*
(11) H ardy, A .V ,, W a tt, J .  (1915) P u b lic  H ea lth  R ep o rts  (W ashington) 60 , 261.
(12) L ibby, R ., Jo y n e r, A.L. (1 9 1 0 ). Jo u rn a l o f I n f e c t io u s  D is e a se s , 67, 67 .
(1 3 ) M a rsh a ll, E .K ., B ra tto n , A .C ., Edw ards, L .B ,, and W alker, E. (1911) 
B u l l e t i n  Johns Hopkins H o sp ita l ,  68, 91 . ( B u l l e t in  o f  Hygiene 1911,}.
( l l )  P o th , E. J . , Chenovreth, B.M., and K n o tts , P .L . (1 9 1 2 ).
Jo u rn a l o f  L ab o ra to ry  and C l in ic a l  M edicine 28, 162.
(15) Hardy, A .V ., W att, J ,  (1912) P u b lic  H ea lth  R epo rts  (W ashington) 57? 529.
(16) M onthly B u l l e t in  Emergency P u b lic  H ea lth  L ab o ra to ry  S e rv ic e  (1912) Nov. 2 -5 .
(17) Y annet, H ,, L e ib o v itz  A ., D eutsch , J.V . (1912).
J o u rn a l American M edical A ssociation, 120, 181.
(18) H oagland, R . J . , H a r r is ,  P.H. ? R a i le ,  R.B, (1913).
"War M edicine" Chicago 1, 100 ( B u l le t in  o f H ygiene, 1 9 H ) .
(19) Hardy, A .Y ., Cummins, S.D. (1913) P u b lic  H ealth  R e p o rts , W ashington 58 ,
(20) Eisenoff, H.H, ? Colei stein, H. (191-3) Jo u rn a l o f th e  American M edical
.A sso c ia tio n  123
M ams, J .W ., Atwood, R. T. (1944) "War M edicine" Chicago 5? 14.
( B u l l e t in  of Hygiene 1944-).
H ardy, A.7 , ,  'Watt, J .  (1944). American Jo u rn a l o f P u b lic  H ea lth  34, 303.
Brew er, A. P. (l9AA). L ancet 471.
Osborn, W.H,, Jo n e s , R.N. (1944) L an ce t 470.
F a ir b r o th e r ,  R.W. (1944 ). B r i t i s h  M edical J o u rn a l 489.
P a in t  on, J .F ,  Hantman, S. (1 9 4 3 ). J o u rn a l o f th e  Am erican M edical 
A sso c ia tio n  128, 1152.
Swyer, R#, Yang, R.K.W. (1945) B r i t i s h  M edical Jo u rn a l 149.
Hardy, A.V. (1 945 ). P u b lic  H ea lth  R ep o rts  (W ashington) 60, 1037.
W att, J .  (1945) P u b lic  H ea lth  R epo rts  (W ashington) 60, 1355.
H ardy, A.V. (1946 ). P u b lic  H ea lth  R ep o rts  (W ashington) 61, 857.
V ollum , R .L ., W ylie, J .A .H . ( 1946) .  L ancet 91.
Tateno, 1 .(1 9 5 0 ) Japanese  J o u rn a l of E x p erim en ta l M edicine 20 , 795. 
( B u l l e t i n  o f Hygiene 1951)•
Cooper, M.L. K e l le r ,  H.M. (1950). American J o u rn a l o f  D ise a se s  o f 
C h ild re n , 80, 911.
Boyd, J .S .K . (1951). B r i t i s h  M edical J o u rn a l ,  i ,  1440.
Tateno, I .  (195 '0  Japanese  J o u rn a l o f E x p erim en ta l M edicine 21, 79. 
S tang , P . (1951 ). The M edical O f f ic e r ,  86, 183 .
R o b e rts , E.W. (1951)* The M edical O f f ic e r ,  8 6 , 35 .
B u l l e t i n  o f th e  M in is try  o f  H ea lth  and P .H .L .S . (1953) November.
R oss, A .I .  (1 9 5 4 ). The M edical O f f ic e r ,  91, 95.
Hardy, A .V ., H a lb e r t ,  S .P . (1948) P u b lic  H ea lth  R eport (W ashington) 63 ,
P h ilb ro o k , P .R ., B arries, L a V .A ., McCann, W .J. ( J r . ) . ,  H a rr iso n , R.R. ( l  
U n ited  S ta te s  N aval M edical B u l l e t in ,  48, 4 )5 . ( B u l le t in  o f H ygiene 194$
Ross S .,  Burke, P .O ., .l ic e , E .C ., B irc h o ff , H ., ’W ashington, J ,  A. (1949). 
J o u rn a l  o f th e  American M edical A sso c ia tio n , 141, 183 -
R oss, S .,  Burke, P.O. , R ice , B .C ., W ashington, J .A .,  S tev e n s , S. (1950). 
Jo u rn a l o f th e  American m ed ical a s  s o  cio .t io n , 143.' *159 *
Cooper, l.i.Lo, heller, H. M. (1950) • American Journal of Diseases of 
Children, 00, 911.
T ateno, I .  (1 9 5 1 ). Japanese  J o u rn a l o f  E x p erim en ta l M edicine, 21, 79» 
(B u l le t in  o f H ygiene, 1952).
Iiardy , A.V., Mason, R .P . , M artin , G-. A. (1951 ). A nnals New P ork  Academy 
o f  S c ien ce , V o l. 55. Dec. 3 0 th , 1952.
R oss, S . ,  B urke, E .G ., R ic e , E.C, (1952 ). " A n t ib io t ic s  and Chem otherapy", 
New York, 2, 199.
McFadyean, A .J .S . , S te w a rt, P .I i . .(*!952) L ancet 2, 166.
F o rb es , G.B. ('1953) B r i t i s h  M edical Jo u rn a l 1139.
W elch, H. (1950) A nnals New York Academy o f S c ie n c e  53? 253*
Gray, J .D . (1953) * The Jo u rn a l o f  Hygiene 5"!? 326.
Hodglcinson, R. ( l 9 5 k )* L an c e t, F eb ruary  6 th .
Am erican C ouncil o f Pharmacy and C hem istry  (1954).
Jo u rn a l o f th e  American M edical A sso c ia tio n , 15A, 1 44.
S p e ir s ,  A.L. (1954) B r i t i s h  J o u rn a l  a f  Pharm acology and Chem otherapy, 9? 59.
S to c k s , A.V. (1954) Hie M edical O f f ic e r ,  92, 85.
W hite , H . J . , B e l l ,  P .I I . , Bone, J . F . ,  D enpsey, J .C . ,  and Lee, M.S.
Jo u rn a l o f  Pharm acology and E x p erim en ta l Therapy. 85, 247.
" (B u lle tin  o f  H ygiene, 1946).
W att, J . , Hardy, A.V., De C ap ito , T.M. P u b lic  H ea lth  R eu o rts  (W ashington) 
1942. 57? 524.'
F a i r b r o th e r ,  R.W. (1944) . B r i t i s h  M edical Jo u rn a l 489.
Gorman, J .  (1950) The M edical O f f ic e r ,  83, 241.
Hardy, A .V ,, W att, J .  American Jo u rn a l o f P u b lic  H ea lth  (1944) 34, 503.
B rew er, A.E. 1944. Lancet 47  ̂ •
F a ir b r o th e r ,  R.W. (191^4) - B r i t i s h  M edical Jo u rn a l 489.
B u l l e t i n  o f  th e  M in is try  of H ea lth  and P. II.L .S . (1942) November.
S tan g , F . ( 1951) .  The Medical Officer, 86, 183.
G a rf in k e l ,  B ,T ,, M artin , G.M,, W att, J . , Payne, F.G. , Mason, R .P . ,
Kandy, A.Y. J o u rn a l  o f th e  American M edical A sso c ia tio n  (1953) 151? i 157*
B u l le t in  o f th e  M in is try  o f H ealth  and P .h .L . 3. (1953; i'Jovemoer.
F a i r b r o th e r ,  R.W, (1944) * B r i t i s h  m ed ica l Jo u rn a l .
( 69) F o rbes, G.B. (1953) B r i t i s h  M edical J o u rn a l 1139.
(70) The R e g is t r a r  G en era l. One p e r  G ent. Sample T ab les  1951 Census.
(71) "The Econom ist" (1954) February  1 3 th .
(72) The R e g is t r a r  G enera l. D ecen n ia l Supplem ent to  th e  1951 Census.
(73) T hw aites, E . J . ,  S u th e r la n d  I .  (1952) A rch ives o f D ise a se s  o f C hildhood,
V ol. 27, No. 131.
(74) Hughes, E .L . (1948) B r i t i s h  M edical Jo u rn a l i ,  597.
(75) Dimmer, F.H.M, (1949) B r i t i s h  M edical J o u rn a l 2, 14.
( 76) R oss, A .I .  (1 9 5 1 ). The L a n c e t , '1, 63O.
(77) W estropp, 0 . (1953) The B r i t i s h  M edical J o u rn a l 1 , 138.
(78) Bowlby, A.H. (1952) W orld H e a lth  O rg a n isa tio n  P u b l ic a t io n ,  1952.
(79) Shaw, C.H. (1953) B u l l e t i n  o f th e  M in is try  o f  H e a lth  and P .II .L .S , F eb ru ary .
